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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptab:Le by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiated various 
programs to investigate and remediate conditions related to suspected past 

pi 
releases of hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This prlogram 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) as amendedby the Superfund Amendments and Reauthorization 
Act (SARA), the Resource Conservation and Recovery Act (RCRA), and the Hazardous 
and Solid Waste Amendments of 1984. These acts establish the means to assess and 
clean up hazardous waste sites for both private-sector and Federal facilities. 
The CERCLA and SARA acts form the basis for what is commonly known as the 
Superfund program. 

Originally, the Navy's part of this program was called the Naval Assessment and 
Control of Installation Pollutants (NACIP) program. Early reports reflect the 
NACIP process and terminology. The Navy eventually adopted the program structure 
and terminology of the standard IR program. 

The IR program is conducted in several stages as follows: 

. preliminary assessment (PA), 

. site inspection (SI) (formerly the PA and SI steps were called the 
initial assessment study under the NACIP program), 

. remedial investigation and feasibility study, and 

. remedial design and remedial action. 
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The Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) 
manages and the U.S. Environmental Protection Agency and the Florida Department 
of Environmental Protection (formerly Florida Department of Environmental 
Regulation) oversee the Navy environmental program at Naval Air Station (NAS) 
Whiting Field. All aspects of the program are conducted in compliance with State 
and Federal regulations, as ensured by the participation of these regulatory 
agencies. 

Questions regarding the CERCLA program at NAS Whiting Field should be addressed 
to Ms. Linda Martin, Code 1859, at (803) 743-5574. 
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EXECUTIVE SUMMARY 

A remedial investigation and feasibility study (RI/FS) is being conducted at 
Naval Air Station (NAS) Whiting Field in Milton, Florida, by Southern Division, 
Naval Facilities Engineering Command as part of the Department of Defense 
Installation Restoration (IR) program. The IR program was designed to identify 
and abate or control contaminant migration resulting from past operations at 
naval installations. 

A phased approach was implemented to conduct the remedial investigation (RI). 
Phase I was completed in May 1992. - The subsequent phases of the RI were 
designated as Phase IIA and Phase IIB. Fieldwork for Phase IIA was completed in 
March 1994. RI Phase TIB was completed in November 1996. 

This RI report contains the results of assessment activities used to characterize 
site-specific chemicals detected in environmental media (soil gas, soil, and 
groundwater) at Site 14, Short-Term Sanitary Landfill at NAS Whiting Field. Data 
obtained from these activities were used to evaluate the nature and extent of 
contamination at the site and support feasibility studies (if required) and 
baseline risk assessments. Humanhealth and ecological baseline risk assessments 
are included with the RI report. 

The fieldwork conducted during the RI included the following tasks: 

. soil gas survey, 

. geophysical survey, 

. test pit investigations, 

. subsurface soil sampling, 

. surface soil sampling, 

. monitoring well installation, 

. groundwater sampling, and 

. hydrogeologic investigations. 

Soil gas samples were analyzed for methane and other volatile organic compounds 
(VOCS) . Soil and groundwater samples were analyzed for target compound list 
organic analytes, and target analyte list inorganic analytes. 

. The soil at Site 14 is interbedded sand, silt, and clay ranging, from 
very fine to medium gain size. An approximately 25-foot-thick clay 
layer was encountered at 74 feet below land surface in one moni- 
toring well soil boring, but it is unknown if the layer is contin- 
uous throughout the site. 

. The groundwater water table is located approximately 80 feet below 
ground surface at Site 14. The groundwater flow direction is to the 
southeast and likely discharges to Big Coldwater Creek east- 
southeast of the facility. The average horizontal seepage velocity 
for the southeast disposal area sites was approximately 27 feet per 
year. 

. Interpretation of the geophysical survey suggested presence of two 
anomalies which were interpreted to be former disposal areas. 
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. Methane and total volatile organic compounds were detected at four 
of the 24 soil gas locations investigated. At these locations, f--Y 
methane accounted for 80 percent or greater of the total gas 
measurement. However, the occurrence of soil gas appears to be 
limited in area1 extent and there is no evidence of off-site 
migration. 

. Surface soil samples were reported to contain two VOCs (xylene and 
methylene chloride) and two semivolatile organic compounds (SVOCs) 
(chrysene and bis(2-ethylhexyl)phthalate. The concentrations 
detected did not exceed the U.S. Environmental Protection Agency 
(USEPA) Region III risk-based concentrations (RBCs) or the Florida 
soil cleanup target levels. 

. Nine inorganic analytes (aluminum, arsenic, barium, cadmium, 
chromium, iron, manganese, potassium, and vanadium) were detected in 
surface soil samples at concentrations exceeding the background 
screening criteria. Aluminum, arsenic, beryllium, iron, and 
manganese were detected at concentrations that exceeded either the 
USEPA Region III RBCs or Florida soil cleanup target levels. 

. Subsurface soil samples collected from test pits contained four VOCs 
(acetone, ethylbenzene, toluene, and xylenes) and three SVOCs (4- 
methylphenol, naphthalene, and bis(2-ethylhexyl)phthalate) at 
detectable concentrations, All reported concentrations were below 
the Florida soil cleanup target levels and USEPA Region III RBCs. 
Nineteen inorganic analytes were detected in the subsurface soil n 
samples. However, only arsenic was detected at concentrations that 
exceeded the USEPA Region III RBCs for residential and industrial 
soil and Florida soil cleanup target levels for residential and 
industrial soil. The detected arsenic concentrations did not exceed 
the background screening value for the facility. 

. The pH values reported for the groundwater samples at Site 14 were 
below the lower range of the Florida secondary drinking water 
standard of 6.5 standard units but were within the range observed in 
background samples collected at NAS Whiting Field. 

. Carbon disulfide was the only organic compound detected in the Phase 
IIB groundwater samples collected at Site 14. The detected 
concentration did not exceed the Federal maximum contaminant levels 
(MCLs) or the Florida groundwater cleanup target levels. Nine 
inorganic analytes were detected in groundwater samples. None of 
the analytes were detected at concentrations above the USEPA MCLs or 
the Florida groundwater cleanup target levels. 

. Human health chemicals of potential concern (CPCs) identified at 
Site 14 include aluminum, arsenic, iron, manganese, and vanadium in 
surface soil, and arsenic in groundwater. No human health CPCs were 
identified for subsurface soil; therefore, no additional evaluations 
were performed. 

. The human health CPCs detected in surface soil and groundwater are 
not likely to pose unacceptable carcinogenic risks to the receptors 
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evaluated based on evaluation of the samples using USEPA guidelines 
and target risk range. 

. The total excess lifetime cancer risk (ELCR) of 1~10~~ at Site 14, 
associated with exposure to soil by a hypothetical future resident, 
exceeds Florida's target risk level of concernlxlO-6 due to arsenic. 
However, it should be noted that concentrations of arsenic detected 
in NAS Whiting Fieldbackground samples exceeded Florida residential 
soil cleanup goals and may result in an unacceptable carcinogenic 
risk. It is likely that naturally occurring arsenic contributes to 
the Florida Department of Environmental Protection (FDEP) target 
risk-level exceedance. 

. The total ELCR of 1~10~~ at Site 14, associated with ingestion of 
groundwater by hypothetical future resident, exceeds Florida's 
target risk level of concern due to arsenic. Additionally, it 
should be noted that the EPC for arsenic is an order of magnitude 
less than the Federal drinking water standard and Florida groundwa- 
ter cleanup target level. 

. The surface soil, subsurface soil, and groundwater noncancer risks 
are below USEPA and FDEP target levels for all potential current and 
hypothetical future receptors. 

. 

. 

. 

Ecological chemicals of potential concern (ECPCs) in surface soil 
include one VOC, methylene chloride; two SVOCs, chrysene and bis(2- 
ethylhexyl)pyrene; and three inorganic analytes, aluminum, manga- 
nese, and vanadium. 

The results of the ecological risk assessment suggest that risks are 
not predicted for terrestrial wildlife resulting from exposure to 
ECPCs in the surface soils; therefore, reduction in the survivabili- 
tYI growth, and reproduction of wildlife receptor populations at 
Site 14 are not expected to occur. 

Reduction in terrestrial plant and soil invertebrate biomass used as 
forage material was evaluated by comparing exposure concentrations 
for surface soil with toxicity benchmarks. Based on this compari- 
son, plants exposed to reasonable maximum exposure (RME) and central 
tendency concentrations of aluminum and vanadium in surface soil may 
be adversely affected in the area of the landfill. However, it is 
unlikely that plant biomass or plant cover availability would be 
reduced over the entire area of Site 14 such that small mammal and 
bird populations would be affected. Similarly, soil invertebrate 
biomass is not expected to be reduced because EWE concentrations of 
all ECPCs were well below available invertebrate toxicity benchmark 
values. 

Based on the interpretation of findings from the RI activities, a focused 
feasibility study is proposed for Site 14, Short-Term Sanitary Landfil:L to 
address the presence of arsenic and vanadium in surface soil. 

Although groundwater analytical results, summaries, and conclusions are included 
in this RI report, the groundwater at NAS Whiting Field has been designated as 

1 a separate site (Site 40, Facilitywide Groundwater). Therefore, chemicals in the 
groundwater that pose a threat to human and ecological receptors wil:L be 
evaluated as part of the Site 40 RI/FS. The Site 40 assessment will supersede 
the evaluation presented in this report. 

WHF-S14.R 

FGW.09.99 -v- 



TABLE OF CONTENTS 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Chapter Title Faze No. 

1.0 

2.0 

3.0 

ff-? 

4.0 

5.0 

INTRODUCTION ............................ 
1.1 PURPOSE OF THE RI/FS ..................... 
1.2 SITE DESCRIPTION 
1.3 REGULATORY SETTING- : : ........................................ 
1.4 REPORT ORGANIZATION ...................... 

PREVIOUS INVESTIGATIONS 
2.1 INITIAL ASSESSMENT S+LJDY'(IAS)' : : : : : : : : : : : : : : : : 
2.2 VERIFICATION STUDY ...................... 

FIELD INVESTIGATIVE METHODS .................... 
3.1 GEOPHYSICAL SURVEY 
3.2 SOIL GAS SURVEY FOR METHANE : : : : : : : : : : : : : : : : : : 
3.3 SURFACE SOIL ASSESSMENT .................... 
3.4 SUBSURFACE SOIL ASSESSMENT .................. 

3.4.1 PCPT Investigation ................... 
3.4.2 Split-Spoon Sampling .................. 
3.4.3 Test Pitting ...................... 

3.5 GROUNDWATER ASSESSMENT 
3.6 HYDROGEOLOGIC ASSESSMENT' : : : : : : : : : : : : : : : : : : : 

SITE-SPECIFIC DATA QUALITY ASSESSMENT ............... 
4.1 ANALYTICAL PROGRAM ...................... 
4.2 DATA REVIEW .......................... 

4.2.1 Precision ....................... 
4.2.2 Accuracy ........................ 
4.2.3 Representativeness ................... 
4.2.4 Comparability ..................... 
4.2.5 Completeness ...................... 

4.3 SUMMARY ............................ 

INVESTIGATIVE RESULTS 
5.1 GEOLOGIC ASSESSMENT : : : : : : : : : : : : : : : : : : : : : : 
5.2 HYDROGEOLOGIC ASSESSMENT ................... 

l-l 
l-l 
l-l 
l-4 
l-4 

2-l 
2-l 
2-l 

3-l 
3-l 
3-2 
3-2 
3-5 
3-5 
3-7 
3-7 
3-7 
3-8 

4-l 
4-l 
4-l 
4-2 
4-2 
4-6 
4-9 
4-9 
4-9 

5-l 
5-l 
5-l 

5.3 GEOPHYSICAL SURVEY ASSESSMENT . . . . . . . . . . . . . . . . . 5-21 
5.4 SOIL GAS ASSESSMENT . 
5.5 SURFACE SOIL ASSESSMENT : : : : : : : : : : : : : : : : : : : : 

5-22 
5-22 

5.6 SUBSURFACE SOIL ASSESSMENT . . . . . . . . . . . . . . . . . . 5-30 
5.7 GROUNDWATER ASSESSMENT . . . . . . . . . . . . . . . . . . . . 5-35 

5.7.1 Phase I Sampling Event Groundwater Samples . . . . . . . 5-35 
5.7.2 Phase II Sampling Event . . . . . . . . . . . . . . . . 5-35 

5.7.2.1 Phase IIA Sampling Event . . . . . . . . . . . 5-38 
5.7.2.2 Phase IIB Sampling Event . . . . . . . . . . . 5-38 

-vi- 



TABLE OF CONTENTS (Continued) 
:-. 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

6.0 HUMAN HEALTH RISK ASSESSMENT .................... 6-l 
6.1 DATA EVALUATION ........................ 6-l 
6.2 SELECTION OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 

(HHCPCs) ........................... 6-2 
6.2.1 Surface Soil ...................... 6-4 

6.2.1.1 Site 14 Surface Soil ............. 6-4 
6.2.1.2 Site 14 Subsurface Soil ............ 6-4 
6.2.1.3 Groundwater .................. 6-4 

6.3 EXPOSURE ASSESSMENT ...................... 6-4 
6.3.1 Surface Soil ...................... 6-13 
6.3.2 Subsurface Soil .................... 6-13 
6.3.3 Groundwater ...................... 6-13 
6.3.4 Exposure Point Concentrations (EPCs) .......... 6-13 

6.4 TOXICITY ASSESSMENT ...................... 6-13 
6.5 RISK CHARACTERIZATION ..................... 6-15 

6.5.1 Surface Soil ..................... ,. 6-19 
6.5.2 Groundwater ...................... 6-19 

6.6 UNCERTAINTY ANALYSIS ..................... 6-19 
6.7 REMEDIAL GOAL OPTIONS ..................... 6-27 
6.8 SUMMARY OF HHRA FOR SITE 14 .................. 6-27 

n, 

7.0 ECOLOGICAL RISK ASSESSMENT ..................... 
7.1 SITE CHARACTERIZATION ..................... 
7.2 PROBLEM FORMULATION ...................... 

7.2.1 Identification of Receptors .............. 
7.2.2 Identification of Exposure Pathways .......... 
7.2.3 Identification of Endpoints .............. 

7.3 HAZARD ASSESSMENT AND SELECTION OF ECPCs ........... 
7.4 EXPOSURE ASSESSMENT ...................... 

7.4.1 Calculation of EPCs ....... ; .......... 
7.4.2 Terrestrial Wildlife .................. 
7.4.3 Terrestrial Plants and Invertebrates .......... 

7.5 ECOLOGICAL EFFECTS ASSESSMENT ................. 
7.5.1 Terrestrial Wildlife .................. 
7.5.2 Terrestrial Plants and Invertebrates .......... 

7.6 RISK CHARACTERIZATION ..................... 
7.6.1 Terrestrial Wildlife .................. 
7.6.2 Terrestrial Plants ................... 
7.6.3 Terrestrial Invertebrates ............... 

7.7 UNCERTAINTY ANALYSIS . . 
7.8 sukmwf 0F ECOLOGICAL ASSESSMENT'FOR'SITE 14' 1 1 1 1 1 1 1 1 1 

7-l 
7-2 
7-4 
7-4 
7-5 
7-7 
7-7 

7-11 
7-11 
7-11 
7-17 
7-21 
7-21 
7-22 
7-22 
7-22 
7-24 
7-24 
7-24 
7-26 

8.0 CONTAMINANT FATE AND TRANSPORT ................... 8-l 
8.1 POTENTIAL ROUTES OF MIGRATION ................. 8-l 

WHF-S14.M 

FGW.09.99 -vii- 



TABLE OF CONTENTS (Continued) 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Chapter Title Pape No. 

8.2 CONTAMINANT PERSISTENCE AND FATE ............... 8-2 
8.2.1 Processes ....................... 8-2 
8.2.2 Persistence and Fate of Site 14 CPCs .......... 8-5 
8.2.3 Transport of Contaminants ............... 8-8 

9.0 CONCLUSIONS AND RECOMMENDATIONS .................. 9-l 
9.1 CONCLUSIONS .......................... 9-l 
9.2 RECOMMENDATIONS ........................ 9-3 

10.0 PROFESSIONAL REVIEW CERTIFICATION . . . . . . . . . . . . . . . . . 10-l 

REFERENCES 

APPENDICES 

Appendix A: Geophysical Data 
Appendix B: Analytical Quality Control Data 
Appendix C: Soil Sample Analytical Data 
Appendix D: Groundwater Sample Analytical Data 
Appendix E: Human Health Risk Data 
Appendix F: Ecological Risk Data 
Appendix G: Boring Logs 

WHF-S14.RI 

FGW.09.99 
. . . 

-VIII- 



LIST OF FIGURES 
,- 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Figure Title Page No. 

l-l 
l-2 
3-l 
3-2 
3-3 
5-l 

5-2 

6-l 
6-2 
6-3 

6-4 
6-5 
6-6 
6-7 
7-l 
7-2 
7-3 

Facility Location Map . . . . . . . . . . . . . . . . . . . . . . . 
Location of RI/FS Sites at NAS Whiting Field . . . . . . . . . . . . 
Location of Active Soil Gas Survey Points . . . . . . . . . . . . . 
Location of Surface Soil Samples, Test Pits, and PCPT Exploration . 
Location of Monitoring Wells and BAT Samples . . . . . . . . . . . . 
Potentiometric Surface Map of the Water Table Zone in the Sand-and- 
Gravel Aquifer, Southeast Disposal Area, February 1994 . . . . . . . 
Potentiometric Surface Map of the Water Table Zone in the Sand-and- 
Gravel Aquifer, Southeast Disposal Area, November 1996 . . . . . . . 
Site 14, Complete Exposure Pathways for Human Receptors , . . . . . 
Cancer Risk Summary, Current Land Use for Surface Soil at Site 14 . 
Noncancer Risk Summary, Current Land Use for Surface Soil at 
Site14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cancer Risk Summary, Future Land Use for Surface Soil at Site 14 . . 
Noncancer Risk Summary, Figure Land Use for Surface Soil at Site 14 
Cancer Risk Summary, Future Land Use for Groundwater at Site 14 . . 
Noncancer Risk Summary, Future Land Use for Groundwater at Site 14 . 
Vegetative Cover Map . . . . . . . . . . . . . . . . . . . . . . . . 
Contaminant Pathway Model for Site 14 Ecological Receptors . . . . . 
Ecological Contaminant of Potential Concern Selection Process . . . 

l-2 
l-3 
3-3 
3-4 
3-6 

5-10 

5-11 
6-11 
6-20 

6-21 
6-22 
6-23 
6-24 
6-25 

7-3 
7-6 
7-9 

WHF-S14.RI 

FGW.09.99 -ix- 



LIST OF TABLES 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

3-1 Summary of Monitoring Well Construction Details .......... 3-9 
4-1 Precision Summary for Soil and Groundwater Field Duplicate Samples , 4-3 
4-2 Accuracy Summary for MS/MSD Samples ................ 4-5 
4-3 Accuracy Summary for Surrogate Recoveries Outside QC Criteria .... 4-5 
4-4 Summary of Initial and Continuing Calibration ........... 4-7 
4-5 Representativeness Summary Field Quality Control Samples ...... 4-8 
4-6 Summary of DQO Assessment - PARCC Parameters ............ 4-10 
5-l Summary of Water-Level Elevations ................. 5-2 
5-2 Summary of Horizontal Hydraulic Gradients ............. 5-12 
5-3 Summary of Vertical Hydraulic Gradients Southeast Disposal Area . . 5-18 
5-4 Summary of Hydraulic Conductivity (K) Data from Slug Tests ..... 5-20 
5-5 Summary of Phase II Seepage Velocities ............... 5-21 
5-6 Summary of Active Soil Gas Survey, July 13 through 16, 1995 .... 5-23 
5-7 Summary of Analytical Results, Site 14 Surface Soil ........ 5-25 
5-8 Comparison of Analytes Detected in Site 14 Surface Soil to Back- 

ground Screening Values and Benchmark'Concentrations ........ 5-27 
5-9 Summary of Analytical Results for Subsurface Soil Samples from Test 

Pits at Site 14 .......................... 5-31 
5-10 Comparison of Analytes Detected in Site 14 Subsurface Soil Samples 

to Background Screening Values and Benchmark Concentrations .... 5-32 
5-11 Summary of Analytical Results for BAT Groundwater Samples, Site 14 . 5-36 
5-12 Summary of Groundwater Field Parameters .............. 5-36 
5-13 Summary of Analytical Results Site 14 Groundwater (Unfiltered) ... 5-37 
5-14 Comparison of Analytes Detected in Phase IIB Groundwater Samples to 

Background Screening Values and Benchmark Concentrations, Site 14 . 5-39 
6-l Selection of Human Health Chemicals of Potential Concern for Surface 

Soil ................................. 6-5 
6-2 Selection of Human Health Chemicals of Potential Concern for Subsur- 

facesoil ............................. 6-7 
6-3 Selection of Human Health Chemicals of Potential Concern for Unfil- 

tered Groundwater ......................... 6-9 
6-4 Summary of Potential Exposure Pathways ............... 6-12 
6-5 Exposure Point Concentrations for Human Health Chemicals of Poten- 

tial Concern for Surface Soil ................... 6-14 
6-6 Exposure Point Concentrations for Human Health Chemicals of Poten- 

tial Concern for Groundwater .................... 6-14 
6-7 Risk Summary, Current Land Use ................... 6-16 
6-8 Risk Summary-, Future Land Use ................... 6-17 
6-9 Summary of Remedial Goal Options for Surface Soil ......... 6-28 
6-10 Summary of Remedial Goal Options for Groundwater .......... 6-29 
7-l Endpoints Selected for Ecological Risk Assessment ......... 7-8 
7-2 Selection of Ecological Chemicals of Potential Concern for Surface 

Soil................................7-12 
7-3 Estimation of Potential Chemical Exposures for Representative 

Wildlife Species .......................... 7-15 

WHF-S14.RI 

FGW.09.99 -x- 



LIST OF TABLES (Continued) 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Table Title PaRe No. 

7-4 Ecological Receptors Evaluated For Surface Soil .......... 7-16 
7-S Exposure Parameters for Representative Wildlife Species ...... 7-18 
7-6 Estimation of Bioaccumulation Factors ............... 7-19 
7-7 Summary of HIS for Terrestrial Wildlife .............. 7-23 
7-8 Summary of Ecological Risk for Plants and Invertebrates in Surface 

Soil................................7-2 5 

-xi- 
WHF-S14.RI 

FGW.09.99 



GLOSSARY 

ABB-ES 
ATSDR 

BAF 
BAT 
bls 

CERCLA 

cm/set 
CFR 
CLP 
CPC 
CRQL 
CT 

%D 
DQO 

ELCR 
EM 
ECPC 
Eh 
EPC 
ERA 

FDEP 
FS 
ft/day 
ft/ft 
ft/yr 

GIR 

HHCPC 
HHRA 
HI 
HQ 
HRS 

IAS 
IR 

K oc 

LJ-kiO 

LDC 
LOAEL 

i MAG 
MCL 

ABB Environmental Services, Inc. 
Agency for Toxic Substances and Disease Registry 

bioaccumulation factor 
Bengt-Arne-Torstensson 
below land surface 

Comprehensive Environmental Response, Compensation, and Liability 
Act 
centimeter per second 
Code of Federal Regulations 
Contract Laboratory Program 
chemical of potential concern 
contract-required quantitation limits 
central tendency 

percent difference 
data quality objective 

excess lifetime cancer risk 
electromagnetic 
ecological chemical of potential concern 
redox potential 
exposure point concentration 
ecological risk assessment 

Florida Department of Environmental Protection 
feasibility study 
feet per day 
feet per foot 
feet per year 

General Information Report 

human health chemicals of potential concern 
human health risk assessment 
hazard index 
hazard quotient 
hazard ranking system 

initial assessment study 
installation restoration 

carbon partitioning coefficients 

lethal dose to 50 percent of test population 
Laboratory Data Consultants, Inc. 
lowest observed adverse effects level 

magnetometry 
maximum contaminant level 

WHF-S14.RI 

FGW.09.99 -xii- 



MS/MSD 
mg/kg 
w/kg - day 
l&kg 
e/J 

NAS 
NCP 
NEESA 
NFA 
NOAEL 
NPL 
NTU 

PA 
PARCC 

PAH 
PCB 
PCPT 
PDE 
PVC 

QAPP 
QA/QC 

RBC 
RGO 
RI 
RI/FS 
RME 
RPD 
RRF 
%RSD 
RTV 

SARA 
SDG 
SFF 
SI 
SOUTHNAV- 

FACENGCOM 
SPCC 
su 
SQL 
svoc 

TAL 
TCL 
lM 

TVOC 

WHF-S14.N 

FGW.09.99 

GLOSSARY (Continued) 

matrix spike and matrix spike duplicate 
milligrams per kilogram 
milligrams per kilogram per day 
micrograms per kilogram 
micrograms per liter 

Naval Air Station 
National Oil and Hazardous Substances Contingency Plan 
Naval Energy and Environmental Support Activity 
no further action 
no observed adverse effect level 
National Priority List 
nephelometric turbidity units 

preliminary assessment 
precision, accuracy, representativeness, completeness, 
and comparability 
polynuclear aromatic hydrocarbons 
polychlorinated biphenyls 
piezocone penetrometer test 
potential dietary exposure 
polyvinyl chloride 

quality assurance project plan 
quality assurance/quality control 

risk-based concentration 
remedial goal option 
remedial investigation 
remedial investigation and feasibility study 
reasonable maximum exposure 
relative percent difference 
relative response factor 
percent relative standard deviation 
reference toxicity value 

Superfund Amendments and Reauthorization Act 
sample delivery group 
site foraging frequency 
site inspection 

Southern Division, Naval Facilities Engineering Command 
system performance check compounds 
standard unit 
sample quantitation limit 
semivolatile organic compound 

target analyte list 
target compound list 
trademark 
total volatile organic compound 

. . . -XIII- 

./? 



GLOSSARY (Continued) 

UCL upper confidence limit 
uses Unified Soil Classification System 
USDA U.S. Department of Agriculture 
USEPA U.S. Environmental Protection Agency 
UXB UXB International, Inc. 

voc volatile organic compound 

WHF-S14.RI 

FGW.09.99 -xiv- 



1.0 INTRODUCTION 

rF*h? 

Harding Lawson Associates (HLA), under contract to the Department of Navy, 
Southern .Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) is 
submitting this Remedial Investigation (RI) Report for Site 14, Short-Term 
Sanitary Landfill, at Naval Air Station (NAS) Whiting Field located in Milton, 
Florida. The RI Report for Site 14 is one in a series of site-specific reports 
being completed in conjunction with the NAS Whiting Field General Information 
Report (GIR) (ABB-ES, 1998) to summarize the previous investigations and to 
present the results of the RI. 

The Remedial Investigation and Feasibility Study (RI/FS) is being conducted on 
behalf of the Navy at NAS Whiting Field under contract No. N62467-89-D-0317. The 
RI was conducted in three phases. The Phase I RI field program was completed in 
May 1992. The Phase IIA RI field program was conducted between May 19912 and 
March 1994. The Phase IIB RI field program was completed in November 1996, 

Installation Location and Description. NAS Whiting Field is located in Santa 
Rosa County, in Florida's northwest coastal area, approximately 7 miles north of 
Milton and 20 miles northeast of Pensacola (Figure l-l). NAS Whiting Field 
presently consists of two air fields separated by an industrial area and 
encompasses an area of approximately 2,560 acres. Figure l-2 presents the 
installation layout and locations of RI/FS sites at NAS Whiting Field. A 
complete description of historic operations at the facility is presented in 
Section 1.3 and Appendix A of the NAS Whiting Field GIR (ABB-ES, 1998). 

1.1 PURPOSE OF THE RI/FS. The purpose of the NAS Whiting Field RI is to 
identify and characterize the nature and extent of chemicals in environmental 
media and potential risks to human and ecological receptors that might be posed 
by toxic or hazardous chemicals present on site. The chemicals were potentially 
released to the environment during past waste disposal practices or spills. The 
data collected during the RI field program will also be used in a feasibility 
study (FS) (if one is necessary) to screen, evaluate, and select remedial 
alternatives to provide permanent, feasible solutions to environmental impacts 
that may be a result of past waste disposal practices or spills. 

1.2 SITE DESCRIPTION. Site 14 is an approximate 3-acre area located adjacent 
to the southeastern boundary of the facility, east of Perimeter Road (Figure 
l-2). According to the U.S. Department of Agriculture's (USDA) Soil Conservation 
Service mapping (USDA, 1980), the site's soils are classified as Lucy loamy sand. 

Site 14 is one of six sites (Site 9 through Site 14) that comprise the area known 
as the southeast disposal area. The site was the primary sanitary landfill for 
6 to 9 months during the latter part of 1978 and the early part of 1979. 

Landfilling operations ceased in this area in early 1979 because the soil 
contained a high clay content that resulted in the ponding of rainwater 
throughout the site. The disposal area was covered with soil and abandoned. 
Subsequent to covering the site, pine trees were planted, the predominant species 

f--l! being slash pine. 8,. 
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Surface drainage from Site 14 is toward the unlined, vegetated "Yl' ditch, which 
is located approximately 400 feet east of the site. The "Y" ditch drains east 
toward Big Coldwater Creek, which is located 1.8 miles east of Site 14. 

1.3 REGULATORY SETTING. The Navy Installation Restoration (IR) program was 
designed to identify and abate or control contaminant migration resulting from 
past operations at naval installations. The IR program is the Navy response 
authority under Section 120 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980 as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986 and Executive Order 12580. 
CERCLA requires that Federal facilities comply with the act, both procedurally 
and substantively. SOUTHNAVFACENGCOM is the agency responsible for the Navy IR 
program in the southeastern United States. Therefore, SOUTHNAVFACENGCOM ha.s the 
responsibility to process NAS Whiting Field through preliminary assessment (PA), 
site inspection (SI), RI/FS, and remedial response selection in compliance with 
the guidelines of the National Oil andHazardous Substances Pollution Contingency 
Plan (NCP) (40 Code of Federal Regulations [CFR] 300). 

Section 105(a)(8)(A) of SARA requires the U.S. Environmental Protection Agency 
(USEPA) to develop criteria that set priorities for remedial action for chemicals 
detected in environmental media based on relative risk to human health anti the 
environment. To meet this requirement, USEPA has established the hazard ranking 
system (HRS) as Appendix A to the NCP. First promulgated in 1982, the HRS was 
amended in December 1990, effective March 14, 1991 (55 Federal Register No. 
241:51532-51667), to comply with requirements of Section 105(c)(l) of SARA to 
increase the accuracy of the assessment of relative risk. The HRS has been 
substantially revised and is designed to prioritize sites after the SI phase of 
the CERCLA process. 

The HRS score for NAS Whiting Field was generated in 1993. The score was 
sufficient to place NAS Whiting Field on the National Priority List (NPL). 

In January 1994, the USEPA placed NAS Whiting Field on a proposed list of s'ites 
to be included on the NPL (40 CFR 300, Federal Register, January 18, 1994), and 
on May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994 
(40 CFR 300, Federal Register, May 31, 1994). As a result, the RI/FS for NAS 
Whiting Field must meet the requirements of the NCP, as amended by SARA, and 
follow regulatory guidance for conducting RI/FS programs under CERCLA. 

1.4 REPORT ORGANIZATION. This RI Report is organized into ten chapters 
(Chapters 1.0 to 10.0). 

Chapter 1.0 presents the purpose, site description, and regulatory setting for 
the RI at NAS Whiting Field. Chapter 2.0 summarizes previous investigations. 
Chapter 3.0 presents the investigative methodology for conducting the assessment. 
Chapter 4.0 presents the site-specific data quality assessment. Chapter 5.0 
discusses the investigative results of the assessment. Chapter 6.0 presents the 
Human Health Risk Assessment (HHRA). Chapter 7.0 presents the Ecological Risk 
Assessment (ERA). Chapter 8.0 discusses the fate and transport of chemicals 
determined to be human and/or ecological chemicals of potential concern. Chapter 
9.0 provides a summary of the conclusions and recommendations. Chapter 10.0 
presents professional review certification. 
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2.0 PREVIOUS INVESTIGATIONS 

f-7 

This chapter summarizes the previous investigations at Site 14, Short-Term 
Sanitary Landfill, at NAS Whiting Field. 

2.1 INITIAL ASSESSMENT STUDY (IAS). Background information was gathered for the 
IAS (Envirodyne Engineers, Inc., 1985) by conducting a record search, performing 
an on-site reconnaissance survey, and conducting interviews with long-time 
employees and retired personnel familiar with the site. 

For 6 to 9 months, starting in 1978 and ending in 1979, general refuse and wastes 
associated with pilot training, housing, and operation and maintenance of 
aircraft were disposed of at Site 14. Anecdotal evidence suggests that the 
disposal may have also included unknown quantities of waste paints, paint 
thinners, solvents, waste oils, and hydraulic fluids. Access to the site was 
uncontrolled, and there were no available written records of the types of wastes 
disposed of at the site (Envirodyne Engineers, Inc., 1985). 

Envirodyne Engineers, Inc., recommended in the IAS that a confirmation study be 
completed based on the types of wastes possibly disposed of at the site, the 
potential for off-site migration, and the potential for the presence of human and 
ecological receptors. The confirmation study would typically consist of two 
parts: verification and characterization; however, only the verification phase 
was conducted. 

2.2 VERIFICATION STUDY. The Verification Study (Geraghty & Miller, 1986) at 
Site 14 included installing one intermediate depth monitoring well (WHF-14-X) and 
collecting a groundwater sample. The monitoring well was installed near the 
eastern boundary of the site at a depth of approximately 151 feet below land 
surface (bls). 

The monitoring well was located at an area assumed to be hydraulically 
downgradient from the site, However, interpretation of groundwater elevation 
data collected in 1992 and 1993 (ABB-ES, 1995c) suggest that the well was lolcated 
hydraulically crossgradient to the landfilled area. 

A groundwater sample was collected from the well and analyzed for USEPA priority 
pollutants, which include volatile organic compounds (VOCs), acid and base 
neutral extractable organic compounds, pesticides (including endrin, lindane, 
kepone, toxaphene, chlorodane, and malathion), herbicides (2,4-D and 2,4.,5-TP 
Silvex), polychlorinated biphenyls (PCBs), and metals. 

Organic compounds were not detected in the sample at concentrations that exceeded 
their respective detection limits, Two inorganic analytes (lead and zinc) were 
detected at concentrations below Florida's primary drinking water regulations 
(Chapter 17-22.104, Florida Administrative Code) that were in effect in 1986. 
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3.0 FIELD INVESTIGATIVE METHODS 

Field investigative techniques used during the RI to collect the data are 
described in the RI/FS workplan (E.C. Jordan, 1990), which provides descriptions 
of sampling methods, field personnel responsibilities, sample management, (chain 
of custody, project documentation, change in field methods, protocols on 
corrective actions, decontamination procedures, waste management handling, and 
other general project standards and procedures in Section 3.1, General Site 
Operations. 

Field and laboratory quality assurance and quality control (QA/QC) requireiments 
for the RI activities comply with the RI/FS Quality Assurance Project Plan (QAPP) 
located in Appendix A of the RI/FS workplan (E.C. Jordan, 1990). Health and 
safety requirements were in accordance with the general Health and Safety Plan 
located in the RI/FS workplan (E.C. Jordan, 1990). 

Field investigative methods not covered in the documents identified abovae are 
described in Technical Memorandum No. 7, RI Phase IIB Workplan (ABB-ES, 199513) 
and in the NAS Whiting Field GIR (ABB-ES, 1998). 

These field and laboratory investigation techniques are in general conformance 
with USEPA standard operating procedures (USEPA, 1991a and 1996a) and were 
followed during the RI sampling and analysis program. 

The RI Phase I investigation (ABB-ES, 1992a) at Site 14 consisted of collecting 
two groundwater samples using a piezocone penetrometer (PCPT) and Bengt-Arne 
Torstensson (BAT) sampler. The Phase IIA investigation included conducting a 
geophysical survey, collecting three surface soil samples and two subsurface soil 
samples from test pits, installing a monitoring well, and collecting two 
groundwater samples. The Phase IIB investigation included conducting an active 
soil gas survey and collecting three surface soil samples and two groundwater 
samples. The samples collected during the Phases IIA and IIB sampling events 
were analyzed for target compound list (TCL) VOCs, semivolatile organic compounds 
(SVOCs), pesticides and PCBs, and target analyte list (TAL) inorganic analytes. 

The following provides abrief description of the number and types of environmen- 
tal samples and the analytical methodology used for the RI at Site 14, Short-Term 
Sanitary Landfill. 

3.1 GEOPHYSICAL SURVEY. Geophysical surveys at Site 14 were conducted between 
May 26, 1992, and June 14, 1992. The purpose of the geophysical surveys was to 
locate anomalies to the natural electromagnetic (EM) field that are used to 
identify locations where metallic or nonmetallic objects are buried at a 
potential waste disposal area. The survey results are used to assess the lateral 
and/or vertical extent (if possible) of the identified disposal area. In 
addition, the geophysical survey methods were used to locate underground utility 
lines, fuel distribution lines, and other anthropogenic obstructions that need 
to be avoided during the intrusive subsurface exploration activities. 

Geophysical methods used at the site include EM induction and magnetometry (MAG). 
i Blackhawk Geosciences, Inc., Golden, Colorado, was subcontracted by HLA to 

conduct the geophysical survey tasks. A technical report describing the 
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methodology, results, and conclusions from the geophysical survey was prepared 
in February 1993 (ABB-ES, 1993). The following paragraph presents a brief 
description of the geophysical field program. 

Data from the EM and MAG surveys were collected along north to south grid lines 
that were spaced 40 feet apart. The grid lines were oriented with a magnetic 
compass and measuring tape. Data were collected at stations located at lo-foot- 
intervals along each grid line. These grid lines were later surveyed by a 
Florida-licensed surveyor. The location of the grid and the plotted geophysical 
data are presented on Figures A-l through A-4 in Appendix A. A summary of the 
results from the geophysical survey are presented in Section 5.3. 

3.2 SOIL GAS SURVEY FOR METHANE. A soil gas survey was conducted in June 1995 
at Site 14 to assess whether or not methane gas or other VOCs are potentially 
emanating from the site. Soil gas samples were collected on a lOO- by lOO-foot 
grid, up to 100 feet beyond the site boundary. The grid origin was located at 
an area assumed not to be influenced by soil gas emanating from the site. Figure 
3-l presents the locations of the proposed active soil gas survey points. Not 
all proposed grid locations, however, were monitored for soil gas. Soil gas 
monitoring activities were discontinued once the soil gas analysis revealed the 
lack of measurable soil gas (two or more grid spacings) beyond the geophysical 
anomalies identified at the site. 

At each soil gas sampling location, an open-ended stainless-steel tube was pushed 
or manually driven to proposed sampling depths of 1.5 feet and 3.0 feet bls. 
Organic vapor measurements were made at the two sampling depths. The air within 
the stainless-steel tube was purgedwith a vacuum pump to obtain a representative 
sample of soil gas. 

Organic vapor concentrations were measured in the field with either a PortaFID 
IIN or a Foxboro OVA-12gW organic vapor analyzer. Soil gas samples were not 
submitted for laboratory analysis. Measurements of both total VOCs and organic 
vapors, collected following passage through a granulated charcoal filter 
(methane), were recorded. A comparison of the two measurements allowed a 
qualitative analysis of the presence of methane gas to be made. 

The results of the soil gas survey are presented in Section 5.4. 

3.3 SURFACE SOIL ASSESSMENT. The surface soil assessment included the 
collection of three surface soil samples during Phase IIA and three surface soil 
samples during Phase IIB of the RI. 

The three Phase IIA soil samples were collected in August 1992 at locations (14- 
SL-01, 14-SL-02, and 14-SL-03) where surface geophysical anomalies were 
interpreted to be present (see Figure 3-2). Because these surface soil sample 
locations were biased based on geophysical anomalies, additional surface soil 
samples (Phase IIB) from other random locations were subsequently collected by 
HLA to confirm the presence or absence of the previously detected chemicals and 
to characterize the nature and extent of contamination. 

Three Phase IIB surface soil samples (plus a duplicate sample) (14SOO101, 
14SOO201, and 14SOO301) were collected in December 1995. The sample locations 
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are shown on Figure 3-2. In addition to providing unbiased sampling locations, 
these samples were also used to support the human health (exposure of transient 

: persons to site soil) and ecological (potential exposure to terrestrial wildlife) 
risk assessments. Sampling locations were determined using the systematic 
sampling method where a point is chosen at random along a transect, and then 
samples are collected at equidistant intervals thereafter (Gilbert;l987; US'EPA, 
1989a). 

Phase IIA and Phase IIB surface soil samples were collected from the land surface 
to a maximum depth of 12 inches bls using a decontaminated stainless-steel auger. 
Soil samples were described by HLA personnel, using the Unified Soil Classifica- 
tion System (USCS), with the results recorded in a bound field logbook. 

The surface soil samples were analyzed for Contract Laboratory Program (CLP) 
(Naval Energy and Environmental Support Activity [NEESA] Level D) TCL VOCs, 
SVOCs, pesticides and PCBs, and TAL inorganic analytes. Three of the Phase IIB 
surface soil samples were also analyzed to determine physical characteristics. 
The samples were analyzed for the following physical parameters: dry bulk 
density, sieve analysis, hydrometer analysis, Atterberg limits, and permeability. 

Background screening criteria were established by collecting background samples 
across the installation from each USDA soil type identified at NAS Whiting Field. 
These data are presented in Subsection 3.3.1 of the GIR (ABB-ES, 1998). The 
arithmetic mean of analytes detected in the background soil samples was 
calculatedby summing individual analyte concentrations and then dividing thle sum 
by the number of samples from which the analytes were detected. Samples from 
Phase IIA and IIB were then compared to twice the arithmetic mean of analyte 
concentrations detected in background surface soil samples associated with the 
Troup loamy sand and Lucy loamy sand soil types. Background samples from the 
Troup loamy sand were included in the site-specific background data set in order 
to create a larger data set more representative of facility conditions. The 
surface soil analytical results are presented in Appendix C and are discussled in 
Section 5.5 of this report. 

3.4 SUBSURFACE SOIL ASSESSMENT. The RI subsurface soil investigation at Site 
14 included a PCPT investigation, split-spoon sampling conducted during 
monitoring well installations, and test pit excavation and sampling. Detailed 
lithologic descriptions for all monitoring wells and PCPT soundings are presented 
in Phase I Technical Memorandum No. 1, Geological Assessment (ABB-ES, 1992b) and 
in Phase IIA Technical Memorandum No. 2, Geological Assessment (ABB-ES, 1995a). 
A summary of the Site 14 lithology is also presented in Section 5.1 of this 
report. 

3.4.1 PCPT Investigation One PCPT sounding (WHF-14-CPT-1) was performed at Site 
14 to a total depth of 160 feet bls in April 1991. The location of the PCPT 
sounding is presented on Figure 3-3. Specifically, a stainless-steel con'e tip 
connected to stainless-steel rods was hydraulically pressed into the overb-urden 
soil. 

The cone tip was advanced until the friction resistance of the overburden soil 
exceeded the power of the hydraulic system (refusal); the exploration was then 
terminated. The primary purpose of extending the boring exploration was to 
collect in situ groundwater samples using the BAT screening technique. The BAT 
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in situ groundwater sampling technique was described in Phase I Technical 
Memorandum No. 5, Groundwater Assessment (ABB-ES, 1992a). 

3.4.2 Split-Spoon Sampling Lithologic data were also recorded during monitoring 
well installation. A 2-foot split-spoon sample was collected for visual 
inspection by an HLA geologist. All data were entered into a bound loglbook. 
Detailed soil descriptions and other pertinent data are presented in the bjoring 
logs for the soil boring investigation located in Phase IIA Technical Memor,andum 
No. 2, Geological Assessment (ABB-ES, 1995a). Split-spoon samples were generally 
collected at 5-foot intervals during drilling of the monitoring wells. 
Monitoring well installations were conducted in conjunction with the hydro- 
geologic and groundwater investigations (summarized in Phase IIA Technical 
Memoranda No. 4 [ABB-ES, 1995c] and 5 [ABB-ES, 1995d], respectively). 

3.4.3 Test Pitting Two test pits were excavated on October 8, 1992, at Site 14 
following the completion of the geophysical survey. UXB International, Inc. 
(UXB), from Chantilly, Virginia, was subcontracted by HLA to conduct the test pit 
excavation. 

The test pits were excavated at locations where a geophysical anomaly potentially 
defined buried materials. The purpose of the test pits was to characterize waste 
materials, if present, and to classify the soil through the description, 
collection, and chemical analysis of subsurface soil samples. 

Prior to excavating a test pit, the proposed area1 dimensions and orientation of 
the test pit were surveyed by UXB with a hand-held magnetometer, a terrain 
conductivity meter (FEREX"" 4.021), and a metal detector. Site-specific field 
activities also included clearing of vegetation (as needed). 

After the test pit location and orientation hadbeen determined, the four corners 
of the test pit were staked. The staked locations were referenced to the grid 
coordinates defined for the geophysical survey. A backhoe was used to excavate 
a rectangular pit. The physical description of each soil layer and waste type 
was recorded in the field logbook during test pit excavation. A subsurface soil 
sample was collected directly from the backhoe bucket during the excavation. 
Following sample collection, the test pit was backfilled with excavated soil. 

Two subsurface soil samples (14-SS-01-01 and 14-SS-02-02) were collected on 
October 8, 1992. Sample 14-SS-01-01 was collected from a depth of 5 to 68 feet 
bls in test pit TP-14-01 and sample 14-SS-02-02 was taken from a depth of 11.5 
to 12.5 feet bls in test pit TP-14-02. Both pits were excavated within the 
landfilled area. The location of the test pits are presented on Figure 3-2 and 
sampling results are discussed in Section 5.6 of this report. 

3.5 GROUNDWATER ASSESSMENT. Groundwater assessment activities included 
collecting groundwater samples using a BAT sampler during Phase I and collecting 
samples from monitoring wells in Phases IIA and IIB. 

During the Phase I RI investigation, two groundwater samples (WI-IF-14-WP-01-01 and 
WHF-14-WP-01-02) were collected using the BAT sampling technique. The BAT 
groundwater sampling program was conducted in April 1991 in conjunction with the 
PCPT subsurface exploration to verify the potential contamination of groundwater 
downgradient of the site. Sample WHF-14-WP-01-01 was collected from a depth of 
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107 feet bls and sample WHF -14- WP-01-02 was collected at 160 feet bls. Both 
groundwater samples were analyzed for VOCs and TAL metals. The analytical 
results are presented in Subsection 5.7.1 of this report. ' 

n 

As noted in Section 2.2, the intermediate depth monitoring well (WHF-14-l) 
installed during the verification study was placed at a direction assumed to be 
hydraulically downgradient from the landfill. A subsequent groundwater flow 
direction study suggested that the well was hydraulically crossgradient to the 
landfill; therefore, during the Phase IIA investigation in 1993,. a second 
monitoring well (WHF-14-2) was installed hydraulically downgradient from the 
site. This well was completed as a shallow (upper part of the aquifer) 
monitoring well (termination depth of approximately 115 feet bls). Groundwater 
samples were collected from these two wells (on November 2 and 3, 1993) as part 
of the Phase IIA field program and also during Phase ITB of the RI. During Phase 
IIB, groundwater sample 14G00201was collected on September 10, 1996 and samples 
14GOOlOl and14GOOlOlD (a duplicate sample) were collected on September 11, 1996. 
The monitoring well locations are presented on Figure 3-3 and the groundwater 
analytical data is discussed in Subsection 5.7.2 The analytical results are 
presented in Appendix D of this report. 

During Phase IIA, the groundwater samples were collected from the monitoring 
wells using a Teflon" bailer after purging the monitoring wells with a 
submersible pump. Purging and sampling methodology was followed as presented in 
Subsection 2.1.7.2 of the GIR (ABB-ES, 1998). The groundwater samples were 
analyzed for CLP (NEESA Level C) TCL VOCs, SVOCs, pesticides and PCBs, and TAL 
inorganics. 

During Phase IIB of the RI, groundwater samples were collected from the two 
monitoring wells using low-flow sampling techniques. Purging and sampling 
methodology was followed as presented in Subsection 2.1.7.2 of the GIR (ABB-ES, 
1998). The groundwater samples were analyzed for CLP (NEESA Level D) TCL VOCs, 
SVOCs, pesticides and PCBs, and TAL inorganics. Samples for TAL inorganics were 
unfiltered (total analysis) if turbidity was below 10 nephelometric turbidity 
units (NTUS). If turbidity was greater than 10 NTUs, an additional groundwater 
sample was collected and filtered (dissolved-phase inorganics) using a 45-micron 
filter. The purpose of the additional groundwater sample was to assess 
uncertainty associated with a turbid unfiltered groundwater sample. 

Analyses were also conducted to assess secondary water quality parameters and 
provide data for assessing remedial alternatives in the FS. The analyses 
included alkalinity, chloride, sulfates, color, hardness, ammonia nitrates, total 
Kjeldahl nitrogen, nitrate and nitrite, pH, phosphorous, total dissolved solids, 
total organic carbon and sulfides. Water quality parameter data is presented in 
Subsection 5.7.3 of this report. 

3.6 HYDROGEOLOGIC ASSESSMENT. The hydrogeologic assessment of Site 14 also 
included five nearby sites located in the southeast area of the facility. The 
area investigated included Site 9 (Waste Fuel Disposal Pit), Site 10 (Southeast 
Open Disposal Area A), Site 11 (Southeast Open Disposal Area B), Site 12 
(Tetraethyl Lead Disposal Area) and Site 13 (Sanitary Landfill). The hydrogeo- 
logic field investigation activities included collecting water-level data from 
15 monitoring wells and conducting slug test analyses on five monitoring wells. 
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Table 3-1 
Summary of Monitoring Well Construction Details 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring RI Phase Well Land Surface 
Well of Well Size Elevation 

Designation Completion (inches) (feet msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

INHF-9-1 vs 4 144.66 

UHF-g-2 I 4 158.11 

WHF-9-3s IIA 2 147.92 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-1 vs 4 144.19 

WHF-1 O-2 IIA 2 147.78 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l vs 4 122.48 

WHF-11-1s IIA 2 114.91 

WHF-11-2 I 4 145.19 

WHF-1 l-3 IIA 2 114.29 

WHF-11-4s IIB 2 126.13 

WHF-1 l-4D IIB 2 125.79 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-l vs 4 134.20 

WHF-12-2 IIB 2 132.45 

Site 13, Sanitary Landfill 

WHF-13-l vs 4 100.40 

WHF-13-1s IIA * 2 104.61 

WHF-13-l I IIB 2 106.09 

WHF-13-2s IIA 2 99.94 

WHF-13-3s IIB 2 81.38 

WHF-13-4s 118 2 80.41 

Site 14, Short-Term Sanitarv Landfill 

WHF-14-l vs 4. 137.83 

WHF-14-2 IIA 2 142.86 

Notes: RI = remedial investigation. 
msl = mean sea level. 
TOC = top of casing. 
BTOC = below top of casing. 
bls = below land surface. 
VS = verification study. 
NA = not applicable. 
I = Phase I remedial investigation. 
IIA = Phase IIA remedial investigation. 
IIB = Phase IIB remedial investigation. 

TOC 
Elevation 
(feet msl) 

146.55 

161.07 

150.85 

146.73 

150.75 

124.86 

116.65 

148.12 

117.19 

129.43 

128.94 

136.40 

135.56 

102.66 

108.97 

109.17 

102.86 

81.81 

80.68 

139.69 

145.80 

Total Well 
Depth 

(feet BTOC) 

118.40 

124.35 

108.24 

118.20 

113.14 

128.40 

54.40 

125.84 

73.16 

79 

109 

113.4 

85 

122.90 

61.30 

93 

72.41 

41 

40 

153.20 

118.30 

Approximate Surface 
Screen Casing 
Interval Length 

(feet BTOC) (feet Ibis) 

108 to 118 NA 

114 to 124 NA 

93 to 108 0 to 77 

108 to 118 NA 

98to 113 NA 

118 to 128 NA 

39 to 54 NA 

120 to 125 NA 

58 to 73 0 to 46 

64 to 79 NA 

99 to 109 NA 

103 to 113 NA 

70 to 85 NA 

112 to 122 NA 

46 to 61 NA 

83 to 93 NA 

57 to 72 0 to 42 

26 to 41 NA 

25 to 40 N/4 

143 to 153 NA 

103 to 118 0 to 94 
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Results of the Phase IIA hydrological assessment are presented in Phase IIA 
Technical MemorandumNo. 4, Hydrogeologic Assessment (ABB-ES, 1995c). Monitoring 
well construction details are presented in Table 3-1. Results of the hydro- 
geologic assessment are also presented in Section,5.2 of this report. 
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4.0 SITE-SPECIFIC DATA QUALITY ASSESSMENT 

This chapter describes how the data generated during Phase IIB of the RI at 
Site 14 were managed and evaluated. Section 4.1 describes the analytical program 
and data management for the RI at Site 11. Section 4.2 summarizes the precision, 
accuracy, representativeness, completeness, and comparability (PARCCs) report on 
the data. Section 4.3 presents a summary of the Data Quality Assessment. 

The soil and groundwater samples collected during Phase IIA of the RI were 
qualified according to USEPA functional guidelines for evaluation of organic 
(USEPA, 1991b) and inorganic (USEPA, 1988) analytical data analyzed using USEPA 
CLP protocol. The data quality objective (DQO) assessment for the Phase 11,~ soil 
samples is presented in detail in Phase IIA RI Technical Memorandum No. 3 
(ABB-ES, 1995e). The DQO assessment for the Phase IIA groundwater samples is 
presented in detail in Phase IIA RI Technical Memorandum No. 5 (ABB-ES, 1995d). 

4.1 ANALYTICAL PROGRAM. Samples collected during the Phase IIB of the RI at 
Site 14 were analyzed using off-site laboratory analytical methods. Sampling 
locations are presented in Chapter 3.0 of this report and sample results are 
presented in Chapter 5.0 and Appendix C (soil data) and Appendix D (groundwater 
data). 

Environmental samples (surface soil and groundwater) were collected and analyzed 
by an off-site laboratory using CLP methodology for analysis of VOCs, SVOCs, 
pesticides, PCBs, metals, and cyanide. Some groundwater samples were also 
analyzed for wet chemistry analyses. The laboratory analytical program is 
described in more detail in Section 2.2 of the NAS Whiting Field GIR (ABB-ES, 
1998). 

Analytical results for the environmental samples collected during the RI sampling 
events were reported as NEESA Level D (USEPA Level IV) analytical packages for 
vocs ) SVOCs, pesticides, PCBs, metals, cyanide, and wet chemistry. 

4.2 DATA REVIEW. Data validation is the technical review of individual 
analytical results relative to the following criteria: 

. DQOs and the QAPP in the NAS Whiting Field Workplan (E.C. Jordan Co. 
Inc., 1990, and ABB-ES, 1995b). 

. NEESA guidance document 20.2-047B, Sampling and Chemical Analysis 
Quality Assurance Requirements for the Navy Installation Program 
(NEESA, 1988). 

. USEPA, Contract Laboratory Program National Functional Guidelines for 
Organic Data Review, February 1994 (USEPA, 1994a). 

. USEPA, Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, February 1994 (USEPA, 1994b). 

The data validation process is described in Section 2.3 of the NAS Whiting Field 
GIR (ABB-ES, 1998). 
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The data were reviewed, validated, and evaluated using the PARCC specified in the 
DQOs. PARCC criteria are described in Section 2.3 of the NAS Whiting Field GIR 
(ABB-ES, 1998). The Site 14 Phase IIB soil and groundwater analytical data were 
validated by Laboratory Data Consultants, Inc. (LDC), of Carlsbad, California, 
in 1996. The Site 14 Phase IIB data include sample delivery group (SDG) WF007 
for soil samples and SDG WF029 for groundwater samples. The subsections below 
summarize the PARCC criteria evaluation of the analytical data. 

4.2.1 Precision Precision is a measure of the agreement or repeatability of a 
set of replicate results (relative percent difference [RPD]) obtained from 
duplicate laboratory analyses of samples collected from the same location and 
depth interval. Precision for analytical data collected during the RI sampling 
events was evaluated using results of field duplicate samples, laboratory 
duplicate samples, matrix spike and matrix spike' duplicate (MS/MSD) samples, 
and/or consecutive laboratory control samples. The evaluation of precision for 
the RI sampling event is presented in Table 4-l and summarized below. 

Organic Analytes. The RPD criteria for one VOC (acetone) in one groundwater 
sample (14GOOlOl) did not meet the 30 percent control limit (Table 4-l). The 
other organic analytes were within the control limit for RPD. 

Inorganic Analytes. The RPD criteria for one inorganic analyte (lead) in one 
groundwater sample (14GOOlOl) did not meet the 30 percent control limit (Table 
4-l). Exceedance of the RPD criteria may be due to poor instrument stability. 
According to the data validation (LDC, 1996-97), the exceedences in the inorganic 
analytes are considered moderately imprecise. 

No soil samples exceeded RPD criteria for any organic or inorganic analytes. 

Possible causes for RPD exceedances include improper sample collection, 
inconsistent sample preparation, and poor instrument stability. During the 
validation process, the precision results associated with the exceedances listed 
above for groundwater samples were considered moderately imprecise. The MS/MSD 
and field duplicate results indicate an acceptable level of precision was 
obtained (Appendix B). 

4.2.2 Accuracy Accuracy is a measure of the agreement between the true value 
and the value measured using an analytical method (percent recovery). Accuracy 
also is evaluated during data validation by assessing initial and continuing 
calibration data for the analytical instrument. Accuracy for analytical data 
collected during the RI sampling events was assessed by evaluating percentage 
recoveries for MS/MSD samples, surrogate recoveries, laboratory control samples, 
and initial and continuing calibration standard results. The evaluation of 
recoveries for MS/MSD samples is presented in Table 4-2 and summarized below. 

,-\ 

The percent recovery for some of the soil and groundwater samples was above the 
target range; therefore, some analytical results may be biased low. Some of the 
analytical results for SVOCs and inorganic analytes were qualified based on the 
evaluation of percent recovery. Review of the validation process suggests an 
acceptable level of accuracy was attained. 

A summary of the surrogate spike samples and the surrogate compounds that were 
outside control limits for the Phase IIB samples collected at Site 14 is 
presented in Table 4-3. The required control limits were also identified for 
each surrogate compound. All the samples associated with these surrogates were 

---? 
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Table 4-l 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

SDG Number Sample ID Compound 
Sample Duplicate 

RPD 
Control 

Concentration Concentration Limits 

soil 

WFOO? 

Organics (pglkg) 14s00101 Acetone 8 ND NC !50 

Methylene chloride 6 ND NC !50 

TAL Metals (mglkg) Aluminum 11,600 11,500 1 !50 

Arsenic 1.5 1.9 23 !jO 

Barium 23.3 26.6 13 !jO 

Beryllium 0.15 0.16 6 50 

Calcium 120 183 6 !jO 

Chromium 7.8 7.8 0 !jO 

Cobalt 1.8 1.6 12 !jO 

Copper 3.8 4.3 12 50 

Iron 6,310 6,630 5 50 

Lead 7.7 11.9 42 50 

Magnesium 177 162 9 50 

Manganese 521 597 14 50 

Mercury 0.04 0.04 0 50 

Nickel 4.1 4.6 12 50 

Potassium 144 ND NC 50 

Sodium 16.4 14.0 16 50 

Vanadium 16.8 17.4 6 50 

Zinc 6.0 6.6 10 50 

Groundwater 

WF029 

Organics @g/L) 14GOOlOl Acetone 8 4 67 30 

Carbon disuifide 3 ND NC 30 

Methylene chloride 1 ND NC 30 

bis(2-Ethylhexyl)phthalate 4 4 0 

See notes at end of table. 
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Table 4-l (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

SDG Number 

TAL Metals (mglfb 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Duplicate 
RPD 

Control 
Sample ID Compound 

Concentration Concentration Limits 

Aluminum 33.1 26.5 22 30 

Arsenic 0.50 ND NC 30 

Barium 22.3 22.3 0 30 

Calcium 3,060 2,870 6 30 

Iron 22.0 27.3 22 30 

Lead 1.3 0.80 48 30 

Magnesium 702 691 2 30 

Manganese 1.9 1.9 0 30 

Mercury 0.12 ND NC 30 

Sodium 1,590 1,570 1 30 

Vanadium ND 1.4 NC 30 

Zinc 89.5 96.8 8 30 

Notes: SDG = sample delivery group. 
ID = identification. 
RPD = relative percent difference. 
pg/kg = micrograms per kilogram. 
ND = nondetect. 
NC = not calculable. 
TAL = target analyte list. 
mg/kg = milligrams per kilogram. 
/19/r = micrograms per liter. 
mg/e = milligrams per liter. 
D, = sample concentration. 
D, = duplicate concentration. 

IQ-D2 I 
RPD = loo ' 0.5(Dl+Dz) 
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Table 4-2 
Accuracy Summary for MS/MSD Samples 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

SDG Number 

WFO07 

Soil 

Semivolatile Organic Compounds 

WF029 

Groundwater 

Semivolatile Organic Compounds 

MS/MSD Sample Analyte 
% Recovery 

MS/MSD 
Control Limits 

10s00101 4-Chloro-3-methylphenol ill/- 26-103 

14GOOlOl Pentachlorophenol -/lo6 9-103 

4-Nitroohenol 88191 1 O-130 

Notes: MS/MSD = matrix spike and matrix spike duplicate. 
SDG = sample delivery group. 
% = percent. 
- = not calculated 

Table 4-3 
Accuracy Summary for Surrogate Recoveries Outside QC Criteria 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

SDG Number 

WFO07 

WF029 

Sample ID Spiked Analyte 

lOROOlo1 Decachlorobiphenyl 

13GOO101 Decachlorobiphenyl 

66600901 Decachlorobiphenyl 

66G00903 Decachlorobiphenyl 

Surrogate Recovery QC Limits 

(‘W’ (percent) 

54/- 60-150 

23/23 60-150 

43 142 60-150 

52152 60-150 

’ Reported as value for first column/second column. 

Notes: QC = quality control. 
SDG = sample delivery group. 
ID = identification. 
%R = percent recovery. 
- = not calculated. 
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qualified in accordance with the USEPA functional guidelines, as presented in 
Subsection 3.3.4 of the GIR (ABB-ES, 1998). All data, based on surrogate 
recoveries, are acceptable for use in conducting the site characterization, risk 
assessment, and FS. 

Initial calibrations are performed to ensure that the instrument is capable of 
producing acceptable qualitative and quantitative data for VOCs on the TCL. 
Initial calibration demonstrates that the instrument is capable of acceptable 
performance in the beginning of the analytical run and of producing a linear 
calibration curve. Continuing calibrations are performed to ensure that the 
instrument is capable of producing acceptable qualitative and quantitative data. 

Continuing calibration establishes the 12-hour relative response factor (RRF) on 
which the quantitations are based and checks satisfactory performance of the 
instrument on a day-to-day basis. Initiai and continuing calibrations for 
organic analysis are measured by the percent relative standard deviation (%RSD) 
for initial calibrations and the percent difference (&D) for continuing calibra- 
tions. For inorganic analysis, the initial calibration verification and 
continuing calibration verification are measured. 

Table 4-4 summarizes the initial and continuing calibration details for the soil 
and groundwater samples collected at Site 14. 

The evaluations of the %RSD for the initial calibrations and the %D for the 
continuing calibrations indicate that the response factors for the system 
performance check compounds (SPCCs) generally met the required criteria for VOCs, 
SVOCs, pesticides, and PCBs (LDC, 1996). Samples associated with those SDGs .in 
which certain VOCs, SVOCs, pesticides, and PCBs exhibiting an RRF that did not 
meet the minimum requirements were qualified as UJ/J. 

4.2.3 Representativeness Representativeness is the degree to which the data 
obtained from an environmental sample accurately reflect the presence or absence 
of contamination at a site. Field quality control samples (including source 
water blanks, equipment rinse blanks, and trip blanks) and laboratory quality 
control samples (including method [organic analyses] and preparation blanks 
[inorganic analysis])wereusedto assess representativeness. Representativeness 
also is assessed by review of the adherence to extraction and analysis holding 
times. The evaluation of representativeness in field quality control samples for 
the RI sampling event is presented in Table 4-5 and summarized below. 

. Trip Blanks. Acetone and methylene chloride were detected in trip 
blanks with a concentration ranging from 2 to 8 micrograms per liter 
(pg/l) for acetone and 0 to 1 pg/R for methylene chloride. Both VOCs 
are widely recognized by the USEPA as laboratory contaminants commonly 
introduced during the calibration or cleaning of equipment (USEPA, 
1994a). 

Environmental samples associated with the trip blanks with results 
greater than the instrument detection limit (IDL) but less than 10 
times the amount detected in the trip blank were appropriately 
annotated with a J or UJ qualifier (LDC, 1996). 

. Equipment Rinsate Blanks. VOCs were not detected in the equipment F--% 

rinsate blanks (i.e., if present, VOCs were at concentrations less than 
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Table 4-4 
Summary of Initial and Continuing Calibration 

Remedial investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton Florida 

SIX Compound Initial Calibration Continuing Calibration Qualifier 

WFO07 

12/12/96 

12115196 

12/15/96 

Dimethylphthalate -_ 27.1 UJ 

Nitrobenzene 25.6 UJ 

Pentachlorophenol -_ 29.6 UJ 

Nitrobenzene 30.8 

2,4Dinitrophenol 41.8 UJ 

4,6-Dinitro-2-methylphenol 30.1 UJ 

Pentachlorophenol -_ 29.8 UJ 

Benzo(k)fluoranthene 26.5 UJ/J 

WF029 

9/l 7196 Chloromethane -- 38.1 J 

Methylene chloride 33.6 J 

g/18/96 BHexatone -_ 26.5 J 

g/26/96 Benzo(k)fluoranthene -_ 28.5 J 

Benzo(k)fluoranthene 25.6 J 

Notes: Calibration values expressed as percent recovery. 

SDG = sample delivery group. 
__ = not detected. 
UJ = The analyte was not detected above the reported sample instrument detection limit (IDL); however, the 

reported concentration is approximate and may not reliably be presumed to be less than the IDL value. 
J = The analyte was positively identified and is reported as an approximate concentration. 
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Table 4-5 
Representativeness Summary 
Field Quality Control Samples 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: lOTOO 10R00101 13T02301 13RO1701 

Collect Date: 07-DEG95 07-DEC-95 9-SEP-96 11 -SEP-96 

Laboratory Sample No.: G8889001 G8889009 RC09200 1 RC092008 

Volatile Organic Compounds &g/L) 

Acetone 8 2 

Methylene chloride -_ -- 1 

Semivolatile Organic Compounds bglf 1 

Di-n-butylphthalate NA 15 NA __ 

Pesticides and PCBs (yglL) 

None detected NA NA 

Metals and Cvanide @g/f 1 

Aluminum NA 52.3 UJ NA _- 

Barium NA l.OJ NA -- 

Beryllium NA 0.21 UJ NA -- 

Calcium NA 22.6 UJ NA 66.4 U 

Copper NA 5.0 UJ NA 

Iron NA 45.4 UJ NA -_ 

Sodium NA __ NA 25.4 U 

Zinc NA 1.5 UJ NA 1.8 U 

Notes: pg/O = micrograms per kilogram. 
__ = analyte not detected. 
NA = not analyzed. 
PCB = polychlorinated biphenyl. 
U = analyte was not detected above instrument detection limits; value reported is detection limit. 
J = estimated value. 
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the detection limit). One SVOC, di-n-butylphthalate, was detected in 
the equipment rinsate blank sample lOROOlO1 from SDG WF007 at a 
concentration of 15 pg/R. 

Calcium and zinc were detected in equipment rinsate blanks from SDGs 
WF007 (10ROOlOl) and WF029 (13R01701). The sample for SDG WF00:7 also 
contained aluminum (52.3 LJJ /Ig/l), barium (1.0 J pg/R), beryllium (0.21 
UJ pg/R), copper (5.0 UJ pg/R), and iron (45.4 UJ pg/R). The sample 
for SDG WF029 contained sodium (25.4 U pg/R) in the rinse blank 
(13R01701). 

Laboratory Method and Preparation Blanks. Concentrations of VOCs, 
SVOCs and metals were detected in the laboratory method blanks 
associated with SDGs WF007 and WF029. 

Environmental samples associated with laboratory method blanks that 
contained methylene chloride and acetone with results greater than the 
IDL but less than 10 times the amount detected in the laboratory 
preparation blanks were annotated with UJ qualifier (LDC, 1996). 

Sample results greater than the IDL but less than 5 times the amount 
detected in the laboratory preparation blanks were appropriately 
annotated with a J or UJ qualifier (LDC, 1996). 

Sampling and analysis holding times for each analytical fraction were met In all 
samples. 

Qualification of the environmental samples was required because of the detection 
of target analytes in laboratory and field blanks. Qualification of,the RI data, 
based on blank contamination, was performed according to USEPA data validation 
guidelines (USEPA, 1994a and USEPA, 1994b). 

4.2.4 Comparabilitv Comparability is the confidence with which one data set can 
be compared with another and the degree to which the environmental data from each 
sampling event are considered equivalent. Comparability of the analytical data 
was assured by using standard operating procedures for sample collection, by 
using standard chemical analytical methods, and by reporting the analytical 
results in standard units (SU). The sampling, shipment, and analytical protocols 
were consistent with USEPA standard operation procedures and methodologies 
described in work plans for NAS Whiting Field throughout the period of the RI. 

4.2.5 Completeness Completeness is the percentage of useable data reported and 
validated compared with the total number of measurements made. Useable data are 
those measurements that were not rejected (qualified with an "R") during the 
validation process. None of the analytical data were rejected. The goal for 
analytical completeness for the RI sampling event was 85 percent useable data. 
The completeness goal of 85 percent was met for all matrices and all parameters. 

4.3 SUMMARY. Based on the results of the QC sample analyses, the established 
precision and accuracy goals of the project were achieved (Table 4-6). Some 

p. 
field- and/or laboratory-derived contamination was present in some of the QC 
samples, which required the results from some of the environmental samples to be 
amended. QC sample results and data validation criteria indicate a 100 percent 
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Table 4-6 
Summary of DQO Assessment - PARCC Parameters 

Remedial investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Soil and Groundwater Samples 

TCL VOC 

Precision’ Accuracy’ Representativeness 
Completeness 

(%) 
Comparability 

Acceptable ’ Acceptable Acceptable 100 Acceptable 

TCL SVOCs Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides and PCBS 

TAL Metals and Total Cyanides 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

100 Acceptable 

100 Acceptable 

’ Cumulative of sampling and analytical components. 
2 Analytical component, 

Notes: All the units are expressed as the ratio of number of analytes meeting the quality control criteria to the total number 
of analytes. 

DQO = data quality objective. 
PARCC = precision, accuracy, reproducibility, completeness, and comparability. 
96 = percent. 
TCL VOCs = target compound list volatile organic compounds. 
TCL SVOCs = target compound list semivolatile organic compounds. 
PCB = polvchlorinated biphenyl. 
TAL = target analyte list. - 

completeness was achieved, thus satisfying the 85 percent completeness goal. 
Standard methods of analysis and units of measure were used throughout the 
project, thus meeting the QC criteria and the DQOs presented in the work plan. 

Overall, the data generated during the sampling event meet established DQOs and 
are acceptable for use in site characterization, risk assessment, and evaluation 
of corrective measures (LDC, 1996). 

WHF-S14.RI 

FGW.09.99 4-10 



5.0 INVESTIGATIVE RESULTS 

The RI Phase I investigation (ABB-ES, 1992a) at Site 14 consisted of collecting 
groundwater samples using a PCPT and BAT sampler. The Phase IIA investigation 
included conducting a geophysical survey, collecting surface and subsurface soil 
samples, installing a monitoring well, and collecting groundwater samples from 
the site's two monitoring wells. During Phase IIB the investigation included 
conducting a soil gas survey and collecting of surface soil and groundwater 
samples. 

The following sections present the results of the geologic, hydrogeologic, and 
geophysical assessment and the analytical results from the soil gas, surface 
soil, subsurface soil, and groundwater sampling events. 

5.1 GEOLOGIC ASSESSMENT. Surface soil was generally described as yellowish 
brown to yellowish orange, fine to very fine sand grading to brick red (fine- to 
very fine-grained) clayey sand. The shallow soil (2 to 7 feet bls) tended to be 
brown to red in color and contained interbedded sand, silt, and clay layers 
(ABB-ES, 1995e). Also, buried refuse (aluminum, newspapers, bottles, plastic, 
etc.) was encountered from depths of approximately 2 feet to 12 feet bls during 
the excavation of the test pits. 

The general lithology of subsurface soil beneath Site 14 consists predominantly 
of light-colored, poorly graded (fine- to medium-grained) sand to a depth of at 
least 74 feet bls. An approximate 25-foot-thick clay layer was encountered at 
a depth of 74 feet bls at the location of monitoring well WHF-14-2. A clay layer 
was also reported at the same depth in monitoring well WHF-11-2, located 
northwest of the site. Considering the thickness of the clay and the relatively 
small size of Site 14, the clay layer may underlie the entire site. However, it 
should be noted that the clay layer was not identified in the lithologic log of 
monitoring well WI-IF-13-1s. 

Detailed descriptions of the lithology encountered during test pit and monitoring 
well construction are presented in the RI Phase IIA Technical Memorandum No. 3 
(ABB-ES, 1995e). 

A general discussion of the geology at NAS Whiting Field is presented in 
Subsection 1.4.5 of the GIR (ABB-ES, 1998). Site 14 monitoring well boring logs 
are presented in Appendix G of this report. 

5.2 HYDROGEOLOGICASSESSMENT. Thehydrogeologic assessmentincludeddetermining 
horizontal and vertical hydraulic gradients, hydraulic conductivities (K), and 
seepage velocities. The hydrogeologic assessment results are used to character- 
ize the transport of chemicals of potential concern (CPCs) from the site by 
groundwater flow. Contaminant fate and transport for humanhealth and ecological 
CPCs at Site 14 is presented in Chapter 8.0 of this report. 

Groundwater Flow Direction. Table 5-l summarizes the results of the water-level 
measurements for the southeast disposal area sites during the RI field program. 
Facility-wide water table elevation data is provided in Appendix D of the GIR 
(ABB-ES, 1998). Potentiometric surface maps for the southeast disposal area, 
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Table 5-l 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, florida 

Monitoring Well TOC 

Well Elevation 

(msl) Designation 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

Well Depth 
(ft BTOC) 

September 30 and 
October 1, 1993 

Depth to Groundwater 
Water Level Elevation 

(ft BTOC) (ft msl) 

February 8 and 9, 1994 

Depth to Groundwater 
Water Level Elevation 

(ft BTOC) (ft msl) 

WHF-9-1 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (Al 

WHF-10-l 146.73 118.20 

WHF-10-2 160.75 113.14 

Site 11, Southeast Open Disposal Area (61 

WHF-1 l-l 124.86 128.40 

WHF-11-1s 116.65 54.40 

WHF-1 l-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 79 

WHF-1 l-4D 129.28 109 

Site 12, Tetraethvl Lead Disposal Area 

86.72 59.83 89.34 57.21 

100.03 61.04 102.69 58.38 

90.78 60.07 93.35 57.50 

88.12 58.61 90.62 56.11 

92.04 58.71 94.58 56.17 

51.08 73.78 63.42 61.44 

45.50 71.15 45.99 70.66 

93.50 54.62 95.93 52.19 

61.91 55.28 64.22 52.97 

-_ -_ __ _- 

_- -_ -_ __ 

WHF-12-l 136.40 

WHF-12-2 135.56 

Site 13, Sanitarv Landfill 

113.40 80.20 56.20 82.68 53.72 

a5 __ __ -_ 

WHF-13-l 102.66 

WHF-13-1 S 108.97 

WHF-13-1 I 109.17 

WHF-13-2s 102.86 

WHF-13-3 81.81 

WHF-13-4 80.86 

Site 14, Short-Term Sanitarv Landfill 

122.90 50.62 52.04 52.90 49.76 

61.30 55.25 53.72 57.59 51.38 

93 -- __ 

72.41 51.61 51.25 53.85 49.01 

41 _- -_ 

40 _- __ __ __ 

WHF-14-l 139.69 

WHF-14-2 145.80 

See notes at end of table. 

153.20 88.49 51.20 90.79 48.90 

118.30 95.15 50.65 97.45 48.35 
..” 

WHF-S14.RI 
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Table 5-l (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, florida 

Monitoring Well TOC 
Well Elevation 

Designation (msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

Well Depth 
(ft BTOC) 

June 22 to 24, 1994 October 10 to 1994 13, 

Depth to Groundwater Depth to Groundwater 
Water Level Elevation Water Level Elevation 

(ft BTOC) (ft msl) (ft BTOC) (ft msl) 

WHF-9-l 146.55 118.40 

WHF-42 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A] 

WHF-10-l 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (Bl 

WHF-1 l-l 124.86 128.40 

WHF-11-1s 116.65 54.40 

WHF-1 l-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 79 

WHF-1 l-4D 129.28 109 

Site 12, Tetraethyl Lead Disposal Area 

88.19 58.36 82.20 64.35 

101.95 59.12 95.49 65.58 

92.28 58.57 86.16 64.6El 

89.60 57.13 83.45 63.28, 

93.62 57.13 113.02 37.73 

62.23 62.63 56.37 68.49 

44.63 72.02 43.56 73.09 

94.97 53.15 88.79 59.33 

63.08 54.11 57.16 60.03 

__ __ -_ 

__ __ -_ -- 

WHF-12-l 136.40 

WHF-12-2 135.56 

Site 13, Sanitary Landfill 

113.40 81.67 54.73 75.41 60.99 

85 __ _- _- 

WHF-13-l 102.66 

WHF-13-1s 108.97 

WHF-13-1 I 109.17 

WHF-13-2s 102.86 

WHF-13-3 81.81 

WHF-13-4 80.86 

Site 14, Short-Term Sanitary Landfill 

122.90 51.89 50.77 46.00 56.66 

61.30 56.45 52.52 50.29 58.68 

93 _- -- -- 

72.41 52.93 49.93 47.00 55.86 

41 __ __ __ 

40 _- __ -- 

WHF-14-l 139.69 153.20 90.12 49.57 83.88 55.81 

WHF-14-2 145.80 118.30 96.86 48.94 90.56 55.24 

see notes at end ot table. 

WHF-S14.R 
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Table 5-1 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC 
Well Elevation 

Well Depth 
(ft BTOC) 

Designation (msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.86 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 

WHF-1 O-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (51 

WHF-11-l 124.86 128.40 

WHF-1 I-IS 116.65 54.40 

WHF-1 I-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 79 

WHF-1 l-4D 129.28 109 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-1 136.40 113.40 

WHF-12-2 135.56 85 

Site 13, Sanitarv Landfill 

WHF-13-l 102.66 122.90 

WHF-13-l S 108.97 61.30 

WHF-13-11 109.17 93 

WHF-13-25 102.86 72.41 

WHF-133 81.81 41 

WHF-13-4 80.86 40 

Site 14, Short-Term Sanitary Landfill 

WHF-14-l 139.69 153.20 

WHF-14-2 145.80 118.30 

See notes at end of table. 

January 10 to 13, 1995 

Depth to Groundwater 
Water Level Elevation 

(ft BTOC) (ft msl) 

82.82 63.73 

95.99 65.08 

86.73 64.12 

83.97 62.76 

88.00 62.75 

57.17 67.69 

44.57 72.08 

89.22 58.90 

57.97 59.22 

-_ -_ 

__ -- 

76.06 60.34 

__ 

46.73 55.93 

51.18 57.79 

__ 

47.66 55.20 

-- 

84.30 55.39 

90.93 54.87 

April 19 and 20, 1995 

Depth to Groundwater 
Water Level Elevation 

(ft BTOC) (ft msl) 

82.73 63.82 

96.14 64.93 

86.80 64.05 

84.12 62.61 

88.10 62.65 

56.92 67.94 

44.03 72.62 

89.56 58.56 

57.74 59.45 

_- 

_- -_ 

76.22 60.18 

-_ -_ 

46.61 56.05 

51.02 57.95 

__ 

47.64 55.22 

__ 

__ 

84.67 55.02 

91.41 54.39 

WHF-S14.M 
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Table 5-1 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC 

Well Elevation 
Designation (msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

Well Depth 
(ft BTOC) 

July 28 and 29, 1995 October 12 to 14, 1995 

Depth to Groundwater Depth to Groundwater 
Water Level Elevation Water Level Elevation 

(ft BTOC) (ft msl) (ft BTOC) (ft msl) 

WHF-9-1 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-IO-1 146.73 118.20 

WHF-IO-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 

WHF-11-1s 116.65 54.40 

WHF-1 l-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-11-4s 129.43 79 

WHF-1 l-4D 129.28 109 

Site 12, Tetraethyl Lead Disposal Area r 

WHF-12-l 136.40 113.40 

WHF-12-2 135.56 85 

Site 13, Sanitary Landfill 

82.01 64.54 82.27 64.28 

95.15 65.92 95.35 65.72 

85.90 64.95 86.14 64.7’1 

83.22 63.51 83.62 63.1 ‘I 

87.15 63.60 87.55 63.20 

56.49 68.37 56.96 67.90 

44.41 72.24 44.18 72.47 

88.73 59.39 89.45 58.67 

57.31 59.88 57.81 59.38 

_- -_ _- 

-_ 61.59 __ 57.75 

75.38 61.02 75.99 60.41 

_- __ __ 

WHF-13-l 102.66 

WHF-13-1s 108.97 

WHF-13-11 109.17 

WHF-13-2s 102.86 

WHF-13-3 81.81 

WHF-13-4 80.86 

Site 14, Short-Term Sanitary Landfill 

122.90 

61.30 

93 

72.41 

41 

40 

46.19 

50.62 

_- 

46.09 

56.47 

58.35 

__ 

56.77 

-_ 

-- 

46.93 

51.34 

_- 

47.98 

_- 

55.73 

57.63: 

__ 

54.88 

__ 

WHF-14-l 139.69 

WHF-14-2 145.80 

See notes at end of table, 

153.20 83.90 55.79 84.84 54.85 

118.30 90.55 55.25 91.55 54.25 

WHF-Sl4.RI 
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Table 5-l (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC 
Well Elevation 

Well Depth 
(ft BTOC) 

Designation @=I) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-1 146.73 118.20 

WHF-10-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 

WHF-11-1s 116.65 54.40 

WHF-11-2 148.12 125.84 

WHF-11-3 117.19 73.16 

WHF-11-4s 129.43 79 

WHF-1 l-4D 129.28 109 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-l 136.40 113.40 

WHF-12-2 135.56 85 

Site 13, Sanitary Landfill 

WHF-13-l 102.66 122.90 

WHF-13-1s 106.97 61.30 

WHF-13-l I -_ 93 

WHF-13-2s 102.86 72.41 

WHF-193 81.81 41 

WHF-13-4 80.86 40 

Site 14. Short-Term Sanitary Landfill 

WHF-14-1 139.69 153.20 

WHF-14-2 145.80 118.30 

See notes at end of table. 

January 19 and 20, 1996 April 25 to 27, 1996 

Depth to Groundwater Depth to Groundwater 
Water Level Elevation Water Level Elevation 

(ft BTOC) (ft msl) (ft BTOC) (ft msl) 

76.91 69.64 75.99 70.56 

90.03 71.04 89.13 71.94 

80.78 70.07 79.96 70.89 

78.33 68.40 77.49 69.24 

82.25 68.50 81.44 69.31 

51.85 73.01 50.82 74.04 

43.26 73.39 43.35 73.30 

84.03 64.09 83.53 64.59 

52.69 64.50 51.68 65.51 

-. __ 

__ 61.59 __ 57.75 

70.61 65.79 69.90 66.50 

-_ __ __ 

41.87 60.79 41.14 57.48 

45.92 63.05 45.18 63.79 

__ -_ -- 

42.91 59.95 42.26 60.60 

-- 

__ -- 

79.60 60.09 79.14 60.55 

86.30 59.50 85.90 59.90 

WHF-S14.RI 
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Table 5-1 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC 

Well Elevation Well Depth 

Designation b-W 
(ft BTOC) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 

WHF-9-2 161.07 124.35 

WHF-9-3s 150.85 108.24 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 

WHF-IO-2 150.75 113.14 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 

WHF-11-1s 116.65 54.40 

WHF-1 l-2 148.12 125.84 

WHF-1 l-3 117.19 73.16 

WHF-114s 129.43 79 

WHF-1 l-4D 129.28 109 

Site 12, Tetraethvl Lead Disposal Area 

WHF-12-1 136.40 113.40 

WHF-12-2 135.56 85 

Site 13, Sanitarv Landfill 

WHF-13-l 102.66 122.90 

WHF-13-1 S 108.97 61.30 

WHF-13-1 I 109.17 93 

WHF-13-2s 102.86 72.41 

WHF-13-35 

WHF-13-4s __ -_ 

Site 14, Short-Term Sanitarv Landfill 

WHF-14-1 139.69 153.20 

WHF-14-2 145.80 118.30 

See notes at end of table. 

July 25 to 27, 1996 November 7 to 9, 1996 

Depth to Groundwater Depth to Groundwater 
Water Level Elevation Water Level Elevation 

(f-t BTOC) (ft msl) (ft BTOC) (ft msl) 

77.40 69.11 80.95 65.70 

90.27 70.80 93.61 6746 

81.30 69.55 84.67 66.18 

78.82 67.91 82.18 64.55 

82.66 68.09 86.02 64.‘73 

52.98 71.88 56.17 68.69 

44.43 72.22 45.25 71.40 

84.58 63.54 88101 60.‘11 

53.78 63.41 57.03 60. ‘I 6 

__ 67.81 61.62 

64.20 61.59 68.04 57.75 

71.37 65.03 74.75 61.65 

_- 51.45 57.72 

42.84 55.55 46.17 526.49 

47.11 61.86 50.48 58.49 

-- __ 51.45 _- 

43.88 58.98 47.13 55.73 

__ -_ __ _- 

__ _- 

80.19 59.50 63.65 76.04 

86.83 58.97 90.33 55.417 

WHF-S14.RI ’ 
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Table 5-l (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well TOC January 16 to 18, 1997 August 7 to 9, 1997 

Well Elevation 
Well Depth 

(ft BTOC) Water Level Water Level Water Level Water Level 
Designation (msl) (ft BTOC) (f-l msl) (ft BTOC) (ft msl) 

Southeast Disposal Area 

Site 9, Waste Fuel Disposal Pit 

WHF-9-1 146.55 118.40 83.07 63.48 84.69 61.86 

WHF-9-2 161.07 124.35 96.01 65.06 97.88 63.19 

WHF-9-3s 150.85 108.24 87.01 63.84 88.69 62.16 

Site 10, Southeast Open Disposal Area (A) 

WHF-10-l 146.73 118.20 84.50 62.23 86.16 60.57 

WHF-10-2 150.75 113.14 88.38 62.37 90.08 60.67 

Site 11, Southeast Open Disposal Area (B) 

WHF-1 l-l 124.86 128.40 58.24 66.47 59.28 65.43 

WHF-11-1s 116.65 54.40 45.71 70.94 44.83 71.82 

WHF-1 l-2 148.12 125.84 90.29 57.83 92.20 55.92 

WHF-1 l-3 117.19 73.16 59.10 58.09 60.13 57.06 

WHF-1 l-45 129.43 76.00 70.07 59.36 71.19 58.24 

WHF-1 l-4D 129.28 106.00 69.72 59.56 71.16 58.12 

Site 12, Tetraethyl Lead Disposal Area 

WHF-12-l 136.40 113.40 77.02 59.38 78.42 57.98 

WHF-12-2 135.56 85.00 76.11 59.45 79.54 56.02 

Site 13, Sanitary Landfill 

WHF-13-l 102.66 122.90 48.38 54.28 49.41 53.25 

WHF-13-1s 198.97 61.30 52.27 56.70 53.55 55.42 

WHF-13-l I 109.17 91.00 52.20 56.97 53.63 55.54 

WHF-13-2s 102.86 72.41 49.10 53.76 50.14 52.72 

WHF-13-3s 81.44 42.00 __ 28.26 53.18 

WHF-13-4s 80.37 42.00 __ __ 31.35 49.02 

Site 14, Short-Term Sanitary Landfill 

WHF-14-l 139.69 153.20 85.85 53.64 87.11 52.58 

WHF-14-2 145.80 118.30 92.55 53.25 93.83 52.17 

Notes: TOC = top of casing. 
msl = mean sea level. 
ft BTOC = feet below top of casing. 
ft msl = feet above mean sea level. 
- = no water level was recorded for this round of sampling. 

- 
I * 

WHF-S14.FiI 
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f-7 
generated from the water-level measurement events presented in Table 5-1, 
indicate a groundwater flow direction to the southeast at Site 14. Furthermore, 
the potentiometric surface maps for the February 1994 monitoring event (Figure 
5-1) and the November 1996 monitoring event (Figure 5-2) suggest that groundwater 
flow patterns are similar over this period of time. 

Three intermediate depth wells (WHF-11-1, WHF-13-1, and WHF-14-l) were comp:Leted 
at depths generally 10 to 30 feet deeper than the shallow zone monitoring wells 
(Table 3-l). Water-level measurements from these three wells suggests a 
groundwater flow pattern to the southeast. This deeper flow path appears to be 
similar to the flow pattern for the shallow water table zone. 

Horizontal Hydraulic Gradients. Table 5-2 provides a summary of the horizontal 
hydraulic gradients calculated for the southeast disposal area from October 1993 
to November 1996. The individual horizontal hydraulic gradients between well 
pairs in the southeast disposal area ranged from a low of 0.0021 feet per foot 
(ft/ft) to a maximum of 0.0036 ft/ft. The average horizontal hydraulic gradient 
for the southeast disposal area at any one measurement period ranged from 0.0026 
ft/ft for February 1994 to 0.0033 ft/ft for April 1996. The overall average 
horizontal hydraulic gradient for all measurement events from 1993 through 1996 
was 0.0029 ft/ft. Two anomalous water-level measurements were excluded from the 
above averages due to potential data errors. These exclusions were monitoring 
well WHF-10-2 for October 1994 and monitoring well WHF-14-l for November 1996. 

Vertical Hydraulic Gradients. Table 5-3 presents a summary of the vertical 
hydraulic gradients calculated for the Site 14 area. The vertical hydraulic 
gradients have been calculated for the southeast disposal area since 1993 using 
wells WI-IF-14-1 and WHF-14-2. Vertical gradients were also calculated at these 
sites using November 1996 data for two additional well clusters installed during 
the Phase IIB at Site 11 (WHF-ll-4S/WHF-ll-4D) and Site 13 (WHF-13-lS/WHF-13-11). 

A downward vertical hydraulic gradient of 0.024 ft/ft was measured at both Site 
11 and Site 13. The downward hydraulic gradient is in contrast to the 
consistently upward hydraulic gradient measured at Site 14 in the southern half 
the southeast disposal area. Typically, the upward hydraulic gradient at well 
cluster WHF-14-l/WHF-14-2 ranged from 0.013 ft/ft to 0.016 ft/ft. However, the 
November 1996 measurements indicated an anomalously high hydraulic gradient of 
0.50 ft/ft at this well cluster based on a 20-foot difference in water levels 
between these two wells. The average water-level difference between these wells 
is approximately 0.6 feet, suggesting a potential measurement error rather than 
a dramatic change in the site hydrogeology. 

Hydraulic Conductivity. Slug tests were conducted at five shallow monitoring 
wells in the southeast disposal area during the RI. Table 5-4 summarizes the 
hydraulic conductivity values and geometric mean calculated for monitoring wells 
in the southeast disposal area. The slug test trials on monitoring well WHF-11-2 
were rejected because data were extremely varied (Table 5-4). In addition, 
hydraulic conductivity data from monitoring well WHF-10-2 were rejected because 
the data exceeded the 20 percent variance criteria. A description of the 
procedure used to conduct and evaluate the hydraulic conductivity data is 
presented in Section 2.3 in Table 2-2 of Technical Memorandum No. 4, Hydrogeo- 

F--I 
logic Assessment (ABB-ES, 1995c). 

WHF-S14.N 
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Table 5-2 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Well Distance Between 

Designation 
Wells 
(feet) 

Southeast Disposal Area 

WHF-9-3s 526 

WHF-1 O-2 

WHF-41 460 

WHF-10-1 

WHF-9-2 842 

30 to 8 and 1994 September October 1, 1993 February 9, 

Water Level Horizontal Gradient Water Level Horizontal Gradient 
0-N ww b-4 ww 

60.07 0.0026 57.50 0.00.25 

58.71 56.17 

59.83 0.0027 57.21 0.0624 

58.61 56.11 

61.04 0.0028 58.38 0.0026 

WHF-1 O-2 

WHF-1 l-3 1,381 

WHF-13-2 

WHF-11-2 1,123 

WHF-14-1 

WHF-9-2 3,547 

WHF-14-2 

See notes at end of table. 

58.71 56.17 

55.28 0.0029 52.97 0.0029 

51.25 49.01 

54.62 0.0031 52.19 0.0029 

51.20 48.90 

61.04 0.0029 58.38 0.0028 

50.65 48.35 

Average Gradient 0.0028 0.0026 

WHF-S14.RI 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

’ Distance Between June 22 to 24, 1994 October 10 to 13, 1994 
Well 

Designation 
Wells Water Level Horizontal Gradient Water Level Horizontal Gradient 
(feet) 

(msl) wft) b-4 ww 

Southeast Disposal Area 

WHF-9-3s 526 58.57 0.0027 64.69 ** 

WHF-IO-2 57.13 37.73 

WHF-9-l 460 58.36 0.0027 64.35 0.0023 

WHF-10-1 57.13 63.28 
WHF-9-2 842 59.12 0.0024 65.58 ** 

WHF-10-2 57.13 37.73 

WHF-1 l-3 1,381 54.11 0.0030 60.03 0.0030 

WHF-13-2 49.93 55.86 

WHF-11-2 1,123 53.15 0.0032 59.33 0.0031 

WHF-14-l 49.57 55.81 

WHF-9-2 3,547 59.12 0.0029 65.58 0.0029 

WHF-14-2 48.94 55.24 

Average Gradient 0.0029 0.0028 

See notes at end of table. 

WHF-S14.RI 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Well Distance Between January 10 to 13, 1995 April 19 and 20, 1995 

Designation 
Wells 
(feet) 

Water Level Horizontal Gradient Water Level Horizontal Gradient 

(msl) ww (msl) wf4 

Dutheast Disposal Area 

‘HF-9-3s 526 64.12 0.0026 64.05 0.0027 

‘HF-10-2 62.75 62.65 

‘HF-9- 1 460 63.73 0.0021 63.82 0.0026 

‘HF-10-l 62.76 62.61 

‘H F-9-2 842 65.08 0.0028 64.93 0.0027 

‘HF-10-2 62.75 62.65 

‘HF-11-3 1,381 59.22 o.ou29 59.45 0.0031 

‘HF-13-2 55.20 55.22 

‘HF-1 l-2 1,123 58.90 0.0031 58.56 0.0032 

‘HF-14-1 55.39 55.02 

‘HF-9-2 3,547 65.08 0.0029 64.93 0.0030 

‘HF-14-2 54.87 54.39 

Average Gradient 0.0027 0.0029 

se notes at end of table. 

WHF-Sl4.RI 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Distance Between July 28 and 29, 1995 October 12 to 14, 1995 
Well 

Designation 
Wells Water Level Horizontal Gradient Water Level Horizontal Gradient 
(feet) 

0-W wlv WI) Wft) 

Southeast Disposal Area 

WHF-9-3s 526 64.95 0.0026 64.71 0.0029 

WHF-1 O-2 63.60 63.20 

WHF-9-1 460 64.54 0.0022 64.28 0.0025 

WHF-10-l 63.51 63.11 

WHF-9-2 842 65.92 0.0028 65.72 0.0030 

WHF-1 O-2 63.60 63.20 

WHF-1 l-3 1,381 59.88 0.0023 59.38 0.0033 

WHF-13-2 56.77 54.88 

WHF-1 l-2 1,123 59.39 0.0032 56.67 0.0034 

WHF-14-l 55.79 54.85 

WH F-9-2 3,547 65.92 0.0030 65.72 0.0032 

WHF-14-2 55.25 54.25 

Average Gradient 0.0027 0.0031 

See notes at end of table. 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Well Distance Between January 19 and 20, 1996 April 25 to 27, 1996 

Designation 
Wells 
(feet) 

Water Level Horizontal Gradient Water Level Horizontal Gradient 

b-4 Wft) b-4 VW) 

Southeast Disposal Area 

WHF-9-3s 526 70.07 0.0030 70.89 0.0030 

WHF-1 O-2 68.50 69.31 

WHF-9-1 460 69.64 0.0027 70.56 0.0029 

WHF-10-1 68.40 69.24 

WHF-9-2 842 71.04 0.0030 71.94 0.0031 

WHF-1 O-2 68.50 69.31 

WHF-1 l-3 1,381 64.50 0.0033 65.51 0.0036 

WHF-13-2 59.95 60.60 

WHF-1 l-2 1,123 84.09 0.0036 64.59 0.0036 

WHF-14-1 60.09 60.55 

WHF-9-2 3,547 71.04 0.0033 71.94 0.0034 

WHF-14-2 59.50 59.90 

Average Gradient 0.0032 0.0033 

See notes at end of table. 
-I 
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Table 5-2 (Continued) 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Distance Between July 25 to 27, 1996 November 7 to 9, 1996 
Well 

Designation 
Wells 
(feet) 

Water Level Horizontal Gradient Water Level Horizontal Gradient 

0-d ww (msl) um 

Southeast Disposal Area 

WHF-9-3s 526 69.55 0.0028 66.18 0.0028 

WHF-10-2 68.09 64.73 

WHF-9-1 460 69.11 0.0026 65.70 0.0025 

WHF-10-l 67.91 64.55 

WHF-9-2 842 70.80 0.0032 67.46 0.0032 

WHF-1 O-2 68.09 64.73 

WHF-11-3 1,381 63.41 0.0032 60.16 0.0032 

WHF-13-2 58.98 55.73 
WHF-1 l-2 1,123 63.54 0.0036 60.11 ** 

WHF-14-1 59.50 76.04 

WH F-9-2 3,547 70.80 0.0033 67.46 0.0034 

WHF-14-2 58.97 55.47 

Average Gradient 0.0031 0.0031 

Notes: msl = mean sea level. 
ft/ft = feet per foot. 
** = horizontal gradient not calculated due to anomaly in water-level data. 
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Table 5-3 
Summary of Vertical Hydraulic Gradients 

Southeast Disposal Area 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Bottom of 
Well Number Well Elevation 

@=I) 

September 30 and October 1, 1993 

WHF-14-2 27.5 

WHF-14-l -13.51 

February 8 and 9, 1994 

WHF-14-2 27.5 

WHF-14-l -13.51 

June 22 to 24, 1994 

WHF-14-2 27.5 

WHF-14-l -13.51 

October 10 to 13,1994 

WHF-14-2 27.5 

WHF-14-l -13.51 

January IO to 13, 1995 

WHF-14-2 27.5 

WHF-14-l -13.51 

April 19 and 20, 1995 

WHF-14-2 27.5 

WHF-14-l -13.51 
-_I__ _I _-A 

Vertical Distance 
Between Well 

Screens 
(feet) 

41 .Ol 

41.01 

41.01 

41 .Ol 

41.01 

41 .Ol 

Groundwater 
Elevation 

(msl) 

50.65 

51.20 

48.35 

48.90 

48.94 

49.57 

55.24 

55.81 

54.87 

55.39 

54.39 

55.02 

Vertical Gradient Vertical Flow 

uw) Direction 

0.0134 Upward 

0.0134 Upward 

0.0154 Upward 

0.0139 Upward 

0.0127 Upward 

0.0154 Upward 
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Table 5-3 (Continued) 
Summary of Vertical Hydraulic Gradients 

Southeast Disposal Area 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Bottom of 
Well Number Well Elevation 

0-N 

July 28 and 29, 1995 

WHF-14-2 27.5 

WHF-14-l -13.51 

October 12 and 14, 1995 

WHF-14-2 27.5 

WHF-14-l -13.51 

January 19 and 20, 1935 

WHF-14-2 27.5 

WHF-14-1 -13.51 

April 25 to 27, 1998 

WHF-14-2 27.5 

WHF-14-l -13.51 

July 25 to 27, 1998 

WHF-14-2 27.5 

WHF-14-1 -13.51 

November 7 to 9, 1998 

WHF-14-2 27.5 

WHF-14-1 -13.51 

WHF-13-1s 47.67 

WHF-13-11 16.17 

WHF-11-4s 50.43 

WHF-1 l-4D 19.94 

Notes: msl = mean sea level. 
ft/ft = feet per foot. 

Vertical Distance 
Between Well 

Screens 
(feet) 

41 .Ol 

41 .Ol 

41 .Ol 

41 .Ol 

41.01 

41.01 

31.5 

30.49 

Groundwater 
Elevation 

0-W 

55.25 

55.79 

54.25 

54.65 

59.50 

60.09 

59.90 

60.55 

58.97 

59.50 

55.47 

76.04 

58.49 

57.72 

61.62 

60.90 

Vertical Gradient Vertical Flow 

ww Direction 

0.0132 Upward 

0.0146 Upward 

0.0144 Upward 

0.0158 Upward 

0.0129 Upward 

0.5016 Upward 

0.0244 Downward 

0.0236 Downward 
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Table 5-4 
Summary of Hydraulic Conductivity (K) Data from Slug Tests 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Well Number 
Range of K Number of Usable Average K Average K 

Way) Runs (ft/min) (Way) 

Southeast Disposal Area 

Site 10, Southeast Open Disposal Area (A) 

WHF-109 R R R R 

Site 11, Southeast Open Disposal Area (B) 

WHF-119 R R R R 

WHF-1 l-3 4.41 to 5.23 

Site 13, Sanitary Landfill 

WHF-13-2s 13.23 to 15.51 

Site 14, Short-Term Sanitary Landfill 

WHF-14-2 8.53 to 8.57 

3 0.0033 4.73 1.67 x ‘I O-3 

6 0.0101 14.55 5.13 x 10-3 

2 0.0059 8.55 3.02 x 1 O-3 

Geometric Mean 8.38 2.96 x lo” 

I Notes: Average is the arithmetic average. 

ft/day = feet per day. cm/set = centimeters per second. 
ft/min = feet per minute. R = data rejected. 
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Average hydraulic conductivity values for individual monitoring wells in the 
southeast disposal area ranged from 4.73 feet per day (ft/day) (1.67~10~~ 
centimeters per second [cm/set]) for WHF-ll-3.to 14.55 ft/day (5.13~10~~ cm/set) 
for WHF-13-2s. The variation is likely a result of the lithology of sediment 
adjacent to the screened intervals. The lithological log ranged from well-graded 
to poorly-graded sand between 27 to 59 feet above msl. The geometric mean for 
the hydraulic conductivity data of monitoring wells in the area was 8.38 ft/day 
(2.96~10~~ cm/set) (Table 5-4). 

:' 

SeepaPe Velocity. The seepage velocity was calculated by multiplying the 
hydraulic conductivity (K) by the hydraulic gradient and dividing by the 
effective porosity (n). Table 5-5 summarizes the average linear pore water 
velocity (i.e., seepage velocity) for the water table zone of the sand and gravel 
aquifer for sites in the southeast disposal area. The calculations are based on 
an assumed effective porosity (n) of 0.35 for the site soil. The effective 
porosity (n) value represents silty through poorly graded sand (Fetter, 1988). 
Seepage velocities ranged from 0.069 ft/day at Sites 9, 10, 11, 13, and 14 to 
0.079 ft/day at Sites 11 and 13. The average of the seepage velocity values for 
the southeast disposal area sites was 0.074 ft/day (27 feet per year [ft/yr]). 

Table 5-5 
Summary of Phase II Seepage Velocities 

Investigation 
Area 

Sites 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring 
Well Pair 

Horizontal’ 
Gradient 

Wft) 

Effective 
Porosity(n) 

Seepage 
Velocity 
(Way) 

Y---Y 

Southeast 
Disposal Area 

11 and 13 

9, 10, 11, 13, 
and 14 

WHF-11-3 and WHF-13-2 0.0029 29.65 0.35 0.079 

WHF-9-2 and WHF-14-2 0.0029 38.37 0.35 0.069 

Arithmetic average 0.074 

’ Horizontal gradients based on groundwater measurements from September 1993 through November 1996. 
’ The K is averaged where values are available for both wells in the well pair. 
3 Geometric mean for the area. 

Notes: ft/ft = feet per foot. 
K = hydraulic conductivity @/day). 
ft/day = feet per day. 

5.3 GEOPHYSICAL SURVEY ASSESSMENT. Interpretation of the geophysical survey 
data from Site 14 suggests that there are two anomalies. The total magnetic, 
conductivity, and inphase data sets show a large-scale anomaly, approximately 320 
feet long by 60 feet wide, that is characteristic of fill containing metallic 
debris. This area, shown on Figure 3-1 and in Appendix A, has been interpreted 
as the former disposal area. In addition to the larger area, a low amplitude 
anomaly was identified in both the total magnetic and EM-31 conductivity data 
sets. The location of this anomaly is shown on Figures A-l, A-2, and A-3 in 
Appendix A. 
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5.4 SOIL GAS ASSESSMENT. The geophysical interpreted anomalies were used to 
select locations where soil gas was monitored at 24 of the original 35 proposed 
locations. The monitoring began with those points on either side of the 
identified disposal area and moved outward from these locations. Because total 
volatile organic compounds (TVOCs) and methane were only detected at four grid 
locations (Locations 14, 18, 23, and 32) adjacent to or within the former 
disposal area, it was determined that there was no need to monitor the remaining 
points located to the south (Locations 6, 11, 16, 21, and 26) or the west 
(Locations 1, 2, 3, 4, and 5). 

Table 5-6 presents the analytical results from the soil gas survey at Site 14. 
In general, methane was the significant component of the TVOCs (greater than 80 
percent). Results from the second sample at Location 23 (taken three days after 
original sample) demonstrate both spatial and temporal variability in soil gas 
concentrations within a lo-foot-radius. As indicated on Table 5-6, the soil gas 
at Site 14 was limited in area1 extent and there was no evidence of off-site 
migration. 

5.5 SURFACE SOIL ASSESSMENT. Table 5-7 summarizes the analytical results for 
organic and inorganic analytes detected in six surface soil samples (and one 
duplicate) at Site 14. The sample locations are shown on Figure 3-2. Table 5-8 
summarizes the frequency of detection, range of detection limits, range of 
detection concentrations, and background screening values for Site 14 surface 
soil samples. A summary of the analytical results is presented below. 

TCL VOCs. Xylene (total) (estimated 2 micrograms per kilogram [pg/kg]) was the 
only VOC detected in a surface soil sample (14-SL-01) during the Phase IIA 
sampling event. Methylene chloride was the only VOC detected in surface soil 
(14SOOlOl [estimated 6 pg/kg] and 14SOO301 [estimated 8 pg/kg]) during the Phase 
IIB sampling. Neither xylene nor methylene chloride was detected in the 
background samples for the site. The concentrations detected in the on-site soil 
did not exceed the USEPA Region III risk-based concentration (RBCs) or FYLorida 
soil cleanup target levels. 

TCL SVOCs. Two SVOCs (chrysene and bis(Z-ethylhexyl)phthalate) were detected. 
Both compounds were detected in sample 14-SL-02, which was collected during the 
Phase IIA sampling event. The detected concentrations did not exceed USEPA 
Region III RBCs or the Florida soil cleanup target levels. 

Pesticides and PCBs. No pesticides or PCBs were detected in surface soil samples 
collected at Site 14. 

TAL Metals and (Total) Cyanide. Nineteen TAL metals and cyanide were detected 
in the surface soil samples. Nine of the analytes including aluminum, arsenic 
barium, cadmium, chromium, iron, manganese, potassium, andvanadiumwere detected 
at concentrations exceeding the background screening concentration. Aluminumwas 
detected at concentrations that exceeded the USEPA Region III residential RBC of 
7,800 milligrams per kilogram (mg/kg) in all samples. The Florida soil cleanup 
target level for aluminum was not exceeded. Only two samples, 14-SL-01 (20,400 
mg/kg) and 14SOO201 (23,800 mg/kg) exceeded the background screening concentra- 
tion of 15,300 mg/kg. Arsenic was detected in all surface soil samples at 
concentrations 
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Table 5-6 
Summary of Active Soil Gas Survey, July 13 through 16, 1995 

I 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Sample ID 
Depth Total VOC Methane Methane/VOC Rinsate Blank 
(feet) @pm) (pv-4 (percent) @pm) 

7 1.5 0 0 NA 0 

3.0 0 0 NA 

8 1.5 0 0 NA 0 

3.0 0 0 NA 

9 1.5 0 0 NA 1 

3.0 0 0 NA 

10 1.5 0 0 NA 0 

3.0 0 0 NA 

12 1.5 0 0 NA 1 

3.0 0 0 NA 

13 1.5 0 0 NA 0 

3.0 0 0 NA 

14 1.5 1 0 0 2 

3.0 5 0 0 

15 1.5 0 0 NA 0 

3.0 0 0 NA 

17 1.5 0 0 NA 0 

3.0 0 0 NA 

18 1.5 0 0 NA 0 

3.0 3 3 100 

19 1.5 0 0 NA 0 

3.0 0 0 NA 

20 1.5 0 0 NA 0 

3.0 0 0 NA 

22 1.5 0 0 NA 0 

3.0 0 0 NA 

23 1.5 3,200 2,600 81 0 

3.0 4,500 3,700 82 

23D 1.5 350 80 23 0 

3.0 30 0 NA 

See notes at end of table. 
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Table 5-6 (Continued) 
Summary of Active Soil Gas Survey, July 13 through 16, 1995 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Sample ID 
Depth Total VOC Methane Methane/VOC Rinsate Blank 
(feet) (pm) @pm) (percent) (w-n) 

4 1.5 0 0 NA 0 

3.0 0 0 NA 

5 1.5 0 0 NA 0 

3.0 0 0 NA 

3 1.5 0 0 NA 0 

3.0 0 0 NA 

3 1.5 No sample No sample NA 2 

3.0 No sample No sample NA 

3 1.5 0 0 NA 0 

3.0 0 0 NA 

1 1.5 0 

3.0 0 

2 1.5 31 

3.0 > 5,000 

3 1.5 0 

3.0 0 

1 1.5 0 

3.0 0 

5 1.5 0 

3.0 0 

otes: ID = identification. 
VOC = volatile organic compounds. 
ppm = parts per million. 
NA = not applicable. 
> = greater than. 

‘0 NA 0 

0 NA 

29 NA 0 

>5,ooo NA 

0 NA 0 

0 NA 

0 NA 0 

0 NA 

0 NA 1 

0 NA 
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Table 5-7 
Summary of Analytical Results, Site 14 Surface Soil 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 14-SL-01 14-SL-02 14-SL-03 14s00101 14SOO101D 14SOO201 14s00301 

Collect Date: 08/l l/92 08/l l/92 08/l l/92 12/08/95 12 /08/95 12/08/95 12/08/95 

Volatile Organic Compounds @g/kg, 

Methylene chloride _- __ 6J -- __ 8J 

Xylenes (total) 2J _- __ -- __ -- _- 

Semivolatile Organic Compounds bg/kgJ 

Chrysene __ 380 J __ -_ -- -_ __ 

bis(2-Ethylhexyl)phthalate -_ 40 J __ -_ __ __ __ 

Pesticides and PCS8 @g/kg1 

None detected 

Inorganic Analytes (mg/kgl 

Aluminum 20,400 13,500 11,800 11,600 11,500 23,800 10;100 

Arsenic 4.2 2.2 J 1.8 J 1.5 J 1.9 J 4.3 1.7 J 

Barium 12 J 6.2 J 17.1 J 23.3 J 26.6 J 11.9 J 14.9 J 

Beryllium 0.15 J 0.13 J 0.12 J -_ __ __ -_ 

Cadmium -_ 0.94 J _- -e __ -- -- 

Calcium 118J 80.9 J 11OJ 120J 183J 56.6 J 51.9 J 

Chromium 17 17.6 7.2 7.8 7.8, 19.6 5.9 

Cobalt 1.5 J 1.5 J 1.8 J 1.8 J 1.6 J 0.65 J 1.3 J 

Copper 4.9 J 5.1 J 7.8 -- -- -- __ 

Cyanide _- __ -- 0.07 J -- -- __ 

Iron 14,300 15,800 7,120 6,310 6,630 15,500 5,470 

See notes at end of table. 



Table 5-7 (Continued) 
Summary of Analytical Results, Site 14 Surface Soil 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 14-SL-01 14-SL-02 14-SL-03 14s00101 14SOOlOlD 14500201 14s00301 

Collect Date: 08/l l/92 08/l l/92 08/l l/92 12/08/95 12/08/95 12/08/95 12/08/95 

Inorganic Analytes (mglkg) (Continued) 

Lead 5.7 J 5.1 J 4.3 J 7.7 J 11.9 J 6.2 J 5.3 J 

Magnesium 87.4 J 48.6 J 106J 177J 162 J 142 J 122J 

Manganese 62.3 33.6 113 521 J 597 J 43.6 J 313J 

Mercury __ me __ 0.04 J 0.04 J 0.02 J 0.04 J 

Nickel __ o- __ 4.1 J 4.6 J 5J 3.5 J 

Potassium __ _- __ 144J __ 174J __ 

Sodium 170 J 179J 18OJ __ __ __ -_ 

Vanadium 37.4 42.1 16.9 16.8 17.4 41.1 14.1 

Zinc 7.7 J 11.1 7.8 J __ -_ _- -_ 

Notes: &kg = micrograms per kilogram. 
-_ = analyte, if present, was less than the detection limit. 
J = estimated value. 
PCB = polychlorinated biphenyl. 
mg/kg = milligrams per kilogram. 



Table 5-8 
Comparison of Analytes Detected in Site 14 Surface Soil to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Range of Range of Background 
Florida Soil 

Analyte 
Frequency of 

Reporting Detected Screening 
USEPA Region Ill RBCs Cleanup Target Levels 

Detection’ 
Limits Concentrations* Concentration’ 

Residential/Industrial4 Residential/Industrial/ 
Leachability6 

Volatile Organic Compounds @g/kg) 

Methylene chloride 216 6to 11.5 6”toB NA *85,000/760,000 16,000/23,000/20 

Xylenes (total) 116 5 to 11.5 2 NA ‘160,000,000/410,000,000 5,900,000/40,000,000/200 

Semivolatile Organic Compounds &g/kg) 

’ bis(2-Ethylhexyl)phthalate 116 350 to 380 40 NA 646,000/41 0,000 76,000/280,000/3,600,000 

Chrysene 116 350 to 380 380 NA 687,000/780,000 140,000/450,000/77,000 

Inorganic Analvtes (mglkg) 

Aluminum v3 40 10,100 to 23,800 15,300 ‘7,800/200,000 72,000/-/SPLP’0 

Arsenic w3 2 1.7 * to 4.3 3 ‘0.4313.8 0.8/‘24.62/29 

Barium 616 40 6.2 to 25 * 23.8 ‘550/14,000 110/87,000/1,600 

Beryllium 316 1 0.12 to 0.15 0.36 ‘16/410 120/800/63 

Cadmium 116 0.59 to 1 0.94 0.58 ‘3.9/100 75/l ,300/B 

Calcium 616 1,000 51.9 to 152 * 402 -I- -/-/- 

Chromium’ 616 2 5.9 to 19.6 10.8 ‘231610 210/420/38 

Cobalt w3 10 0.65 to 1.8 3 ‘470/12,000 4,700/l lo,ooo/sPLP’O 

Copper 316 5 4.9 to 7.8 9.4 ‘310/8,200 1 10/76,000/SPLP’” 

Cyanide 11’3 0.24 to 0.5 0.16 * 0.26 ‘,“160/4,100 30/28,000/40 

Iron 616 20 5,470 to 15,800 8,590 ‘2,300/61,000 23,000/480,000/SPLP’” 

Lead 616 0.6 to 1 4.3 to 9.8 * 11.4 *400 4oo/920/sPLP’0 

Magnesium 616 1,000 48.6 to 170 * 258 --I- +/- 

Manganese 616 3 33.6 to 559 * 404 ‘160/4,100 1,600/22,000/SPLP’” 

Mercury 316 0.08 to 0.1 0.02 to 0.04 * 0.12 ‘2.3161 312612.1 

Nickel 316 2.3 to 8 3.5 to 5 7.2 ‘160/4,100 110/28,000/130 

Potassium 216 129 to 174to322* 177 -/- +/-- 

1,000 

See notes at end of table. 



Table 5-8 (Continued) 
Comparison of Analytes Detected in Site 14 Surface Soil to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte Analyte 
Frequency Frequency Range of Range of 

of of Reporting Reporting 
Detection’ Detection’ Limits Limits 

Range of Range of 
Detected Detected 

Concentrations* Concentrations* 

*--I~--- .-J Background 
Florida Soil 

Screening 
USEPA Region Ill RBCs Cleanup Target Levels 

Concentration3 
Residential/Industrial4 Residential/Industrial/ 

Leachability5 

Inorganic Analties (mglkgj (Continued) 

Sodium 316 1,000 170 to 180 388 + -/+ 

Vanadium 616 10 14.1 to 42.1 21.2 ‘55/l ,400 1 S/7,400/980 

Zinc 316 4 7.7 to 11.1 15.4 ‘2,300/61,000 23,000/560,000/6,000 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding 
rejected values). 
’ A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the 
contract-required quantification limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
’ The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ USEPA Region Ill RBC Table (October 1, 1998). 
’ Chapter 62-777, Florida Administrative Code, June 1999. 
’ Values correspond to a human cancer risk level of 1 in 1 ,OOO,OOO, 
’ Values correspond to a noncancer hazard quotient of 0.1. 
’ Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12) 
(USEPA, 1994c). 
’ Values are for hexavalent chromium. 
” Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels or may be determined using the 
toxicity characteristic leaching procedure in the event oily wastes are present. 
I1 Values based on hydrogen cyanide. 
” Value is a FDEP approved site-specific soil cleanup goal for arsenic at covered landfill sites, Naval Air Station, Whiting Field (Appendix G). 

Notes continued on following page. 



Table 5-8 (Continued) 
Comparison of Analytes Detected in Site 14 Surface Soil to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Notes (continued): 

The average of a sample and its duplicate is used for all table calculations. 
Samples: 14-SL-01, 14-SL-02, 14-SL-03, 14500101, 14SOO201, 14SOO301. 
Sample duplicate: 14SOOlOl D. 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00301, BKS00401, and BKS00501. 
Background duplicate sample: BKSOO201D. 

&kg = micrograms per kilogram. 
* = average of sample and duplicate. 
NA = anaiyte not detected in background soil sample. 
mg/kg = milligrams per kilogram. 
- = no value available. 
OSWER = Office of Solid Waste and Emergency Response. 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act. 
RCRA = Resource Conservation and Recovery Act. 



that exceeded the USEPA RBC of 0.43 mg/kg and Florida soil cleanup target level 
(residential soil) of 0.8 mg/kg. However, only samples 14-SL-01 (4.2 mg/kg) and 
14SOO201 (4.3 mg/kg) exceeded the background screening concentration of 3.0 
w/kg. Iron was detected at concentrations that exceeded the USEPA Region III 
RBC of 2,300 mg/kg in all samples, but only samples 14-SL-01 (14,300 mg/kg), 14- 
SL-02 (15,800 mg/kg), and 14SOO201 (15,500 mg/kg) exceeded the background 
screening concentration of 8,590 mg/kg. Manganese was detected at concentrations 
that exceeded the USEPA Region III RBC of 160 mg/kg in samples 14SOOlOl 
(estimated 521 mg/kg), its duplicate 14SOOlOlD (estimated 597 mg/kg), and 
14SOO301 (313 mg/kg). Vanadium was detected in 5 of 6 samples at concentrations 
above the Florida cleanup target level of 15 mg/kg. However, all of the vanadium 
detections were below the USEPA RBC of 55 mg/kg. 

5.6 SUBSURFACE SOIL ASSESSMENT. Table 5-9 summarizes the analytical results for 
organic and inorganic analytes detected in two subsurface soil samples at 
Site 14. The sample locations are shown on Figure 3-2. Table 5-10 summarizes 
the frequency of detection, range of detection limits, range of detection 
concentrations, and background screening values for Site 14 subsurface soil 
samples. 

TCL VOCs. Subsurface soil sample 14SSO202 contained four VOCs (acetone, ethyl- 
benzene, toluene, and xylene) (Table 5-9). None of the detected VOC concentra- 
tions exceeded their respective USEPA Region III RBCs or the Florida soil cleanup 
target levels (with the exception of xylene). Xylene was detected at a 
concentration (260 pg/kg) greater than the Florida leachability cleanup target 
level of 200 pg/kg. 

TCL SVOCs. Sample 14SSO202 containe'd of three SVOCs (4-methylphenol, naphtha- 
lene, and bis(2-ethylhexyl)phthalate) (Table 5-9). None of the detected SVOC 
concentrations exceeded their respective USEPA Region III RBCs or Florida. soil 
cleanup target levels. 

TCL Pesticides and PCBs. No pesticides or PCBs were detected in either of the 
two subsurface soil samples collected at Site 14. 

TALMetal and Cyanide (Total). Seventeenmetals were detected in sample 14SSOlOl 
and nineteen metals were detected in sample 14SSO202. The detected concentra- 
tions of cobalt (1.8 estimated mg/kg), iron (18,800 mg/kg), and vanadium (47.7 
mg/kg) in sample 14SSOlOl exceeded their respective background screening 
concentrations (Tables 5-9 and 5-10). The concentrations of cadmium (1.7 "g/kg) 
and silver(0.5 estimated mg/kg) detected in sample 14SSO202 were above their 
respective background screening concentrations (Tables 5-7 and 5-10). 

Arsenic was detected in sample 14SSOlOl at a concentration of 4.5 mg/kg. This 
value exceeds the USEPA Region III and industrial RBC and Florida soil cleanup 
target level for industrial exposures. Arsenic was detected in sample 14SSO202 
at a concentration of 3.7 mg/kg, exceeding the USEPA Region III RBC for 
residential soil (0.43 mg/kg) and the Florida soil cleanup target level for 
residential soil (0.8 mg/kg) soil. However, the detected concentrations of 
arsenic in the two samples are less than the background screening value of 6.2 

f-? 

mg/kg and the FDEP approved site-specific soil cleanup goal. 
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Table 5-9 
Summary of Analytical Results for Subsurface Soil Samples 

from Test Pits at Site 14 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Identifier: 14ss0101 

rest Pit Identifier/Sample Depth (feet bls): TP-14-01/5 to 6 

Collect Date: 1 O/08/92 

Volatile Organic Compounds @g/kg) 

betone 

Ethylbenzene __ 

Toluene _- 

Xylenes (total) __ 

Semivolatile Organic Compounds @g/kg) 

4-Methylphenol __ 

Naphthalene 

bis(2-Ethylhexyl)phthalate -- 

Pesticides and PCBs @g/kg) 

None detected 

inorganic Analvtes (mglkg) 

Aluminum 14,900 

Arsenic 4.5 

Barium 7.9 J 

Beryllium 0.21 J 

Cadmium __ 

Calcium 126J 

Chromium 18.6 

Cobalt 1.8 J 

Copper 7.5 

Iron 18,800 

Lead 7.3 

Magnesium 104J 

Manganese 35 

Mercury 0.12 J 

Nickel 3.1 J 

Silver -- 

Sodium 169J 

Vanadium 47.7 

Zinc 9.8 J 

’ Result is from a diluted sample for volatile organic compounds. 

Notes: bls = below land surface. 
M/kg = micrograms per kilogram. 
-_ = analyte, if present, was less than the detection limit. 
J = estimated value. 
PCB = polychlorinated biphenyl. 
mg/kg = milligrams per kilogram. 

14SSO202 

TP-14-02111.5 to 12 

1 O/08/92 

170J 

500 

23 J 

‘260 J 

60 J 

1,500 

290 J 

8,830 

3.7 

7.7 J 

0.2 J 

1.7 

256 J 

la.4 

1.4 J 

4.6 J 

15,300 

5.6 

71.6 J 

23.4 

0.14 J 

3.6 J 

0.5 J 

190 J 

38.8 

15.4 
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Table 5-10 
Comparison of Analytes Detected in Site 14 Subsurface Soil Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, florida 

Range of Range of Background USEPA Region Ill 
Florida Soil Cleanup 

Analyte 
Frequency ot 

Reporting Detected Screening 
Target Levels 

Detection’ RBCs3 
Limit Concentrations Concentration* (Industrial) 

(Residential/ 
Industrial/Leachability)4 

Volatile Organic Compounds @g/kg) 

Acetone 112 57 to 72 170 NA 20,000,000 780,000/5,500,000/2,800 

Ethylbenzene 112 12 to 57 500 NA 20600,000 1,100,000/8,400,000/600 

Toluene 112 12 to 57 23 NA 41 ,ooo,ooo 380,000/2,600,000/500 

Xylenes (total) 112 12 to 1,400 260 NA 410,000,000 5,900#00/40,000,000/200 

Semivolatile Organic Compounds kg/kg) 

4-Methylphenol 112 380 to 410 60 NA 1600,000 250,000/3,000,000/30 

Naphthalene 112 380 to 410 1,500 NA 4,100,000 40,000/270,000/1,700 

bis(2-Ethyhphthalate 112 380 to 410 290 NA 410,000 76,000/280,000/3,600,000 

Inorganic Analvtes (mglkg) 

Aluminum 212 40 8,830 to 14,900 27,800 5200,000 72,000/--/SPLP’ 

Arsenic 212 2 3.7 to 4.5 6.2 ‘3.8 0.8/4.62/29 

Barium 212 40 7.7 to 7.9 15.8 514,000 11 O/87,000/1,600 

Beryllium 212 1 0.2 to 0.21 0.26 8410 120/800/63 

Cadmium 112 0.68 to 1 1.7 0.92 5100 75/l ,300/8 

Calcium > 212 1,000 126 to 256 444 +/- 

Chromium’ 212 2 18.4 to 18.6 22.8 ‘610 210/420/38 

Cobalt 212 10 1.4 to 1.8 1.5 512,000 4,700/l 10,OOO/SPLPQ 

Copper 212 5 4.6 to 7.5 8.8 ‘8,200 1 10/76,000/SPLP9 

Iron 212 20 15,300 to 18,800 18,100 ‘6 1,000 23,000/480,000/SPLPg 

Lead 212 1 5.6 to 7.3 8.4 7400 4oo/920/sPLPg 

Magnesium 212 1,000 71.6 to 104 272 -- -/-I-- 

ivianganese 212 3 23.4 to 35 42.6 54,100 1 ,600/22,000/SPLPQ 

Mercury 212 0.1 0.12 to 0.14 ND ‘61 3.412612.1 

See notes at end of table. 



Table 5-10 (Continued) 
Comparison of Analytes Detected in Site 14 Subsurface Soil Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Frequency of 

Detection ’ 

Range of Range of 
Reporting Detected 

Limit Concentrations 

Background 
Screening 

Concentration’ 

USEPA Region Ill 
RBCs? 

(Industrial) 

Florida Soil Cleanup 
Target Levels 
(Residential/ 

Industrial/Leachability)q 

Inorganic Analytes (mglkg) (Continued) 

Nickel 212 5 3.1 to 3.6 5.0 54,100 110/28,000/130 

Silver 112 0.45 to 2 0.5 0.3 Y ,000 390/9,100/17 

Sodium 212 1,000 169 to 190 ND __ ++ 

Vanadium 212 10 38.8 to 47.7 45 Y ,400 15/7,400/980 

Zinc 212 4 9.8 to 15.4 15.6 ‘6 1,000 23,000/560,000/6,000 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected 
values). 
2 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
3 USEPA Region Ill RBC Table (October 1, 1998). 
4 Chapter 62-777, Florida Administrative Code, June 1999. 
5 The values correspond to a noncancer hazard quotient of 0.1. 
’ The values correspond to a human cancer risk level of 1 in l,OOO,OOO. 
’ Lead value is from the Revised interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12) (USEPA, 
1994c). 
* The values represent hexavalent chromium. 
’ Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels or may be determined using the toxicity 
characteristic leaching procedure in the event oily wastes are present. 

Notes continued on following page, 
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Table 5-l 0 (Continued) 
Comparison of Analytes Detected in Site 14 Subsurface Soil Samples to 

Background Screening Values and Benchmark Concentrations 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Notes (continued): 

Samples: 14SSO101, 14SSO202, 14SS0202DL. 
Background samples: BKBOOlOl, BKB00102, BKBOO201, BKB00202, BKBOO301, BKBO0302, BKBOO401, BKBO0402, BKBOO501, BKB00502, BKB00601, BKBO0602, 
BKB00701, BKBO0702. 
Background duplicate samples: BKB00401 D and BKB00602D. 

,ug/kg = micrograms per kilogram. 
NA = not analyzed. 
mg/kg = milligrams per kilogram. 
__ = no value available. 
ND = not detected. 

OSWER = Office of Solid Waste and Emergency Response. 
RI/FS = remedial investigation and feasibility study. 
CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act. 
RCRA = Resource Conservation and Recovery Act. 



5.7 GROUNDWATER ASSESSMENT. The groundwater assessment at Site 14 consisted of 
the collection of groundwater samples using the BAT sampling method during Phase 
I of the RI and groundwater samples collected from monitoring wells WHF-14-l and 
WHF-14-2 during the RI Phase IIA and Phase IIB. The sample locations are shown 
on Figure 3-3. The results from different groundwater sampling rounds are 
discussed as separate data sets because of differences in sampling methodology. 

:.-, 

5.7.1 Phase I Samplinp Event Groundwater Samples In April 1991, two groundwater 
samples (WHF-14-WP-01-01andWHF-14-WP-01-02)were collectedusing aBAT sampling 
apparatus. Sample WHF-14-WP-Ol-Olwas collected from a depth of 107 feet bls and 
sample WHF-14-WP-01-02 was collected from a depth of 160 feet bls. A summary of 
the analytical results for the sample is presented in Table 5-11. 

Acetone and carbon disulfide were detected in sample WHF-14-WP-01-01 at 
concentrations of 21 and 6.5 pg/R, respectively. No other VOCs were detected in 
either of the two samples. Seven inorganic analytes (barium, calcium, chromium, 
iron, manganese, sodium, and zinc) were detected in the BAT groundwater samples. 

The BAT groundwater data were intended for screening and therefore are not used 
in the data sets for the HHRA or ERA. The BAT in situ groundwater sampling 
techniques and data were described in Phase I Technical Memorandum No. 5, 
Groundwater Assessment (ABB-ES, 1992a). 

5.7.2 Phase II Sampling Event Table 5-12 presents the field parameter data for 
both Phase IIA and Phase IIB groundwater investigations. Table 5-13 summarizes 
the analytical results for the groundwater samples collected at Site 14 during 
the Phase IIA RI and Phase IIB sampling events. Below is a discussion of the 
field parameters and analytical results for the sampling events. The sample 
locations are shown on Figure 3-3. 

:'-x" 

Field Parameters. The field parameter measurements are presented in Table 5-12. 
The pH values for groundwater samples collected at Site 14 ranged from 4.39 to 
5.80 SUs. 

The pH values are below the lower range for the Florida secondary drinking water 
standard of 6.5 SUs but are within the range observed in background samples 
collected at NAS Whiting Field (ABB-ES, 1998). 

Temperature measurements ranged from 23.0 to 27.0 degrees Celsius, and the 
specific conductance ranged from 27 to 28 micromhos per centimeter. Turbidity 
measurements for Phase IIA (November 1993) groundwater samples ranged from 2.59 
to 103.4 NTUs. Turbidity measurements for Phase IIB groundwater samples 
(September 1996), collected using low-flow sampling methods, ranged from 0.93 to 
0.96 NTUs. All Phase IIB groundwater samples had turbidity measurements below 
10 NTUs. 

Groundwater samples collected during Phase IIB were collected using the low-flow 
sampling process. This procedure resulted in less turbid groundwater samples for 
the Phase IIB sampling event as compared to the groundwater samples collected 
during Phase IIA. Because the low flow sampling method produces less turbid 
samples that are more representative of the surficial aquifer than those obtained 
with a bailer, the preferred data set was from the Phase IIB sampling event and 
will be used in evaluation of the data. 
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Table 5-l 1 
Summary of Analytical Results for BAT Groundwater Samples, Site 14 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Sample identifier: WHF-14WP-01-01 WHF-14WP-01-02 

Sample Date: April 15, 1991 April 15, 1991 

Sample Depth: 

Volatile Organic Compounds IpglL) 

Acetone 

107 ft bls 160 ft bls 

21 10 u 

Carbon disulfide 

Inorganic Analytes @g/l) 

Barium 

Calcium 

Chromium 

Iron 

Manganese 

Sodium 

6.5 5u 

57.6 J 28.8 J 

1,190 J 1,050 J 

11.3 10 u 

822 495 

11.4 J 10 u 

2,18 J 1,840 J 

Zinc 

Notes: BAT = Bengt-Ame-Torstensson. 
ft bls = feet below land surface. 
pg/m = micrograms per liter. 

112 52.4 

U = compound not detected above instrument detection limits. 
J = estimated concentration. 

Table 5-12 
Summary of Groundwater Field Parameters 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Reid 
Milton, Florida 

Monitoring Well 
Date Sampled 

(Etl, Designation 

WHF-14-l 1 l-03-93 4.90 

9-1 l-96 4.39 

WHF-14-2 1 l-02-93 4.91 

9-l O-96 5.80 

Notes: SU = standard unit. 
“C = degrees Celsius. 
pmhos/cm = micromhos per centimeter. 
NTU = nephelometric turbidity unit. 

Temperature Specific Conductance Turbidity 

w-3 @mhos/cm) (NW 

21.6 20 2.59 

27.0 28 0.96 

21.3 20 103.4 

23.0 27 0.93 
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Table 5-13 
Summary of Analytical Results Site 14 

Groundwater (Unfiltered) 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Phase IIA 

Sample Identifier: WHF14-1 WHF14-2 14GO0101 

Collect Date: 1 l/03/93 11/02/93 09/l l/96 

Volatile Organic Compounds @g/l) 

Carbon disulfide __ -_ 3J 

Semivolatile Organic Compounds @g/f 1 

Butylbenzylphthalate 2J __ -- 

bis(2-Ethylhexyl)phthalate 7J 18 

Pesticides and PCBs &g/f 1 

None detected 

Inorganic Analvtes @g/l I 

Aluminum 63.3 J 1,760 

Arsenic _- 0.5 J 

Barium 36.5 J 23.9 J 22.3 J 

Calcium 13,000 906J 3,060 J 

Chromium 7.9 J __ 

Copper 12.9 J 3.5 J 

Iron 26.1 J 2,770 __ 

Lead __ 1.2 J 1.3 J 

Magnesium 676 J 827 J 702 J 

Manganese 3.9 J 7.5 J 1.9 J 

Mercury __ 0.12 J 

Potassium 933 J 1,470 J __ 

Sodium 2,480 J 2,320 J 1,590 J 

Vanadium __ 9.3 J _- 

Zinc 301 12J 89.5 

Notes: m/P = micrograms per liter. 
J = estimated concentration. 
- = compound not detected. 
PCB = polychlorinated biphenyl. 

Phase II9 

14GOOlOlD 14G00201 

09/11/96 09/10/96 

-_ 

-- 

-- 

-_ __ 

22.3 J 17.2 J 

2,870 J 766 J 

__ 

_- __ 

_- -_ 

0.8 J 0.6 J 

691 J 618 J 

1.9 J 1.3 J 

-_ __ 

_- 

1,570 J 1,870 J 

__ 

96.8 -- 
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5.7.2.1 Phase IIA Sampling Event In November 1993, groundwater samples were 
collected during the RI Phase IIA investigation. Intermediate depth monitoring 
well WHF-14-l and shallow monitoring well WHF-14-2 were sampled using bailers. 
Because the sampling method produced turbid samples, the inorganic results may 
be biased high and are not likely to be representative of the aquifer. 

TCL VOCs. No VOCs were detected in any of the groundwater samples collected 
during the RI Phase IIA. 

TCL SVOCs. Bis(2-ethylhexyl)phthalate was detected in both groundwater samples 
WHF-14-l and WHF-14-2 at concentrations of 7 pg/R (estimated) and 18 pg/R, 
respectively. Butylbenzylphthalate was also detected in sample WHF-14-l at an 
estimated concentration of 2 pg/R. 

Pesticides and PCBs. No pesticides or PCBs were detected in either of the two 
groundwater samples collected during the Phase IIA RI investigation. 

TAL Metals and (Total) Cyanide. Thirteen inorganic analytes (aluminum, barium, 
calcium, chromium, copper, iron, lead, magnesium, manganese, potassium, sodium, 
vanadium, and zinc) were detected in the Phase II groundwater samples. The 
concentrations of aluminum (1,760 pg/,J?) and iron (2,770 pg/R) detected in sample 
WHF-14-2 exceeded their respective Florida secondary standards of 200 pg/R and 
300 pg/R. 

5.7.2.2 Phase IIB Sampling Event Table 5-13 summarizes the analytical results 
for organic and inorganic analytes detected in two (plus one duplicate) 
groundwater samples at Site 14 during the Phase IIB RI investigation. Table 5-14 
summarizes the frequency of detection, range of reporting limits, range of 
detected concentrations, average of detected concentrations, and background 
screening values for Site 14 Phase IIB groundwater samples. The sample locations 
are shown on Figure 3-3. 

In September 1996, groundwater samples were collected during the RI Phase IIB 
investigation. Intermediate depth monitoring well WHF-14-l and shallow 
monitoring well WHF-12-2 were sainpled using low-flow procedures. The low-flow 
sampling procedure produces low turbidity samples that are representative of 
aquifer conditions. 

TCL VOCs. Carbon disulfide was detected in sample 14GOOlOl at an estimated 
concentration of 3 pg/R. The detected concentration did not exceed the Florida 
groundwater cleanup target level. Currently, a Federal MCL does not exist for 
this compound. No other VOCs were detected in the groundwater samples collected 
during the Phase IIB of the RI. 

TCL SVOCs. No SVOCs were detected in the groundwater samples collected during 
the Phase IIB of the RI. 

Pesticides and PCBs. No pesticides or PCBs were detected in the groundwater 
samples collected during the Phase IIB of the RI. 

TAL Metals and (Total) Cyanide. Six inorganic compounds (barium, calcium, ILead, 
magnesium, manganese, and sodium) were detected in both groundwater samples and 
the duplicate sample collected during Phase IIB of the RI. Arsenic (estimated 
0.5 pg/R) and mercury (estimated 0.12 pg/R) were detected in sample 14G00101, but 
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Table 5-14 
Comparison of Analytes Detected in Phase 118 Groundwater Samples to 
Background Screening Values and Benchmark Concentrations, Site 14 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Background 
Federal Florida Cleanup Target Level 

Analyte of Reporting Detected Screening 
Detection’ Limit Concentration* Concentration3 

MCLs4 Concentration’ Basis’ 

Volatile Organic Comaounds @g/L) 

Carbon disulfide l/2 10 4” NA NA 700 T 

Inorganic Analvtes kg/f 1 

Arsenic 112 0.25 to 0.5 0.38* ND 50 50 P 

Barium *I* NA 17.2 to 22.3 72.6 *,o@J 2,000 P 

Calcium *I* NA 766 to 2,970 3,316 NA NA 

Lead *I* NA 0.6 to l.l* ND 15 15 P 

Magnesium *I* NA 618 to 697* 2,426 NA NA 

Manganese *I* NA 1.3 to 1.9* 42.8 85o 50 S,T 

Mercury 112 0.05 to 0.1 0.1* ND 2 2 P 

Sodium *I* NA 1,580* to 1,870 4,772 ‘N A 160,000 P 

Zinc 112 4.2 93.2* 200 85,000 5,000 S 

See notes at end of table. 



Table 5-14 (Continued) 
Comparison of Analytes Detected in Site 14 Groundwater Samples to 

Background Screening Values and Benchmark Concentrations, Site 14 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
4 Federal MCLs are maximum permissible concentrations of contaminants in water that is delivered to a user by a public water system. 
’ Chapter 62-777, Florida Administrative Code, June 1999. 
’ The concentrations are based on a number of enforceable State of Florida regulations: 

P = primary drinking water standards based on Florida Administrative Code (FAG) Rule 17-550.310, ,320, 
S = secondary drinking water standards based on FAC Rule 17-550.310, .320, 
C = carcinogens based on FAC Rule 17-520.400 (1) (b), and 
T = systemic toxicants based on FAG Rule 17-520.400 (1) (d). 

’ Secondary MCL. 
’ No MCL has been determined for sodium but a reporting limit of 20,000 1rgl8 has been established. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: l4GOOlOl and 14GOO201. 
Duplicate sample: 14GOOlOlD. 
Background samples: BKGOOlOl through BKG00103, BKG00201 through BKG00203, and BKGOO301. 
Background duplicate sample: BKGOOlOlD. 

MCL = maximum contaminant level. 
m/1 = micrograms per liter. 
* = average of sample and duplicate. 
NA = not applicable. 
ND = not detected in any background samples. 



not detected in the duplicate sample 14GOOlOlD. Zinc was detected in both 
14GOOlCl and its duplicate 14GOOlOlD at concentrations of 89.5 and 96.8 pg/R, f-x 

respectively. None of the groundwater samples contained inorganic analyte 
concentrations that exceeded the Florida groundwater cleanup target levels or 
Federal MCLs (Table 5-13). 
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6.0 HUMAN HEALTH RISK ASSESSMENT 

A HHRA has been conducted as part of the RI for Site 14 at NAS Whiting Field. 
The purpose of the HHRA is to characterize the risks associated with the 
hypothetical exposures to site-related chemicals. This HERA is conducted in 
accordance with the following guidance documents: 

. USEPA's Risk Assessment Guidance for Superfund, Volume 1, Human Health 
Evaluation Manual (Part A) (USEPA, 1989), 

. Guidance for Data Useability in Risk Assessment (Part A), Final (USEPA, 
1992a), and 

. Region IV Risk Assessment Guidance (USEPA, 1995a). 

Additionally, the HHRA will consider FDEP guidance: 

. Soil Cleanup Goals for Florida (FDEP, 1995a), 

. Applicability of Soil Cleanup Goals for Florida (FDEP, 1996), and 

. Florida Groundwater Guidance Concentrations (FDEP, 1994). 

The methodology for the HHRA is described in Chapter 2 of the GIR (ABB-ES, 1998). 
The HHRA methodology presented in the GIR (ABB-ES, 1998) consists ofi the 
following steps: 

I 
. data evaluation, 
. selection of chemicals of potential concern, 
. exposure assessment, 
. toxicity assessment, and 
. risk characterization. 

Site 14 was a short-term sanitary landfill. Site 14 is located southeast of the 
south field taxiway at NAS Whiting Field. The location, physical description, 
and history associated with Site 14 are described in Chapter 1 of this report. 
Surface soil, subsurface soil, and groundwater samples were collected from Site 
14 during the RI. Sampling locations and results are presented in Chapters 3 
and 5 of this report, respectively. 

6.1 DATA EVALUATION. The data evaluation involves numerous activities, 
including sorting data by medium, evaluating sample quantitation limits (SQLs), 
and evaluating quality of data with respect to qualifiers. 

The data for Site 14 was categorized into surface soil, subsurface soil, 
groundwater, and background for each medium. 

SQLs are compared to USEPA Region III RBCs (USEPA, 1997b), and Florida screening 
values (FDEP 1994, 1995c, 1996). Surface soil and subsurface soil SQLs were 
compared to Region III RBCs (USEPA, 1997b) and Florida Soil Cleanup Goals (FDEP 
1995a, 1995b, and 1996) for residential and industrial, respectively. 
Groundwater SQLs were compared to Florida Groundwater Guidance Concentration 
(FDEP, 1994) and Region III tap water RBCs (USEPA, 1997a). Analyte-specific SQLs 

WHF-S14.RI 

FGW.09.99 6-l 



that are above RBCs and Florida screening values are identified and discussed in 
the uncertainty analysis. 

The quality of the data was evaluated with respect to the data qualifiers. Only 
data of sufficient quality were retained for evaluation in the HHRA. The HHRA 
considers data with "J", "U", and "UJ" qualifiers as well as data with no 
qualifier. 

6.2 SELECTION OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN (HHCPCs). The 
HHCPCs were selected per the methodology described in Section 2.5 of the GIR 
(ABB-ES, 1998). This HHCPC methodology considers 1) frequency of detection, 2) 
consistency with background conditions, 3) a comparisonwith regulatory and risk- 
based screening values (screening values are presented in Appendix C, Tables C-l 
through C-3), and 4) a comparison to essential nutrient levels. 

USEPA Region IV criteria were used in selecting HHCPCs (USEPA, 1995a). For each 
medium, the following criteria were employed to exclude detected analytes from 
the list of HHCPCs. Each criterion by itself is a justification for excluding 
the analyte. 

Less than 5 Percent Frequency of Detection. An analyte is not selected as 
a HHCPC if it has a frequency of detection (number of samples in which the 
analyte is detected divided by the number of samples analyzed for that 
analyte) less than 5 percent (USEPA, 1995a) and is not selected as a HHCPC 
in another medium. This criterion is not used if there are less than 20 
environmental samples for a specific medium and was therefore not 
applicable in this HHRA. Less than 20 environmental samples were collected 
for each medium sampled, therefore, their criteria were not used. 

Less than Background Screening Concentrations. If the maximum detected 
concentration of an analyte is less than twice the arithmetic mean of the 
background concentration (inorganics only), the analyte is not selected as 
a HHCPC (USEPA, 1995a). Development of background screening values for 
surface soil, groundwater, and subsurface soil are discussed below. 

/I 

.‘rc--%, 

. A representative surface soil background data set consisting of Troup 
loamy sand and Lucy loamy sand soil is used for background screening of 
Site 14 surface soil samples, Sample locations are identified on 
Figure 3-10 and are discussed in Subsection 3.3.1 of the GIR (ABB-ES, 
1998). The background surface soil data used for screening Site 14 
surface soil are presented in Tables 3-8 and 3-14 of the GIR (ABB-ES, 
1998). 

. Subsurface soil locations are identified on Figure 3-11 and are 
discussed in Subsection 3.3.2 of the GIR (ABB-ES, 1998). Tables 3-15 
through 3-17 in the GIR report present background sample data for 
various types of subsurface soil. Table 3-18 of the GIR (ABB-ES, 1998) 
presents summary statistics and background screening data values used 
in the Site 14 HHRA subsurface soil evaluation. 

. Background groundwater sample locations are identified on Figure 3-12 
and discussed in Subsection 3.3.3 of the GIR (ABB-ES, 1998). Tables !-- 
3-21 through 3-23 of the GIR (ABB-ES, 1998) present background 
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screening data for groundwater. Table 3-24 of the GIR (ABB-ES, 1998) 
presents the summary statistics used for screening the groundwater at 
Site 14. 

Less than Risk-Based Screeninp Concentrations, Standards, and Guidelines 
If the maximum detected concentration of the analyte in a medium is= 
than its corresponding adjusted USEPA Region III RBC (USEPA, 1997a), and 
less than FDEP standards and guidelines, the analyte is not selected as an 
HHCPC (USEPA, 1995a). The target hazard quotient (HQ) in the USEPA 
Region III RBC table is 1 and the target cancer risk is 1~10~~. All RBCs 
based on noncarcinogenic effects are adjusted for a target HQ of 0.1 per 
Region IV guidance (USEPA, 1995b). 

The residential soil RBCs are used for screening surface soil. The 
industrial soil RBCs are-used for screening subsurface soil. No RBC is 
available for lead in soil due to a lack of toxicity data. Based on an 
USEPA recommendation, a screening level (surrogate RBC) of 400 mg/kg is 
used for lead under the assumption that residential land use is used as the 
RBC for lead in soil (USEPA, 1994~). 

The maximum detected concentrations of analytes in surface soill and 
subsurface soil are also compared to residential and industrial Florida 
Soil Cleanup Goals (FDEP, 1995a, 1995b, and 1996), respectively. 

Tap water RBCs (USEPA, 1997a), Federal MCLs (USEPA, 1996b) and Florida 
Groundwater Guidance Concentrations (FDEP, 1994) are used for screening 
HHCPCs in groundwater. 

Less than Essential Nutrient Screeninp Values. If the maximum detected 
concentration of an essential nutrient (i.e., sodium, potassium, magnesium, 
and calcium) in a medium is below a toxic level and consistent with or only 
slightly above its background concentration, the essential nutrient is not 
selected as an HHCPC. The derivation. of essential nutrient screening 
values is presented in the GIR (Appendix C) (ABB-ES, 1998). 

HHCPCs were not screened using the essential nutrient value for iron; the 
RBC for iron was used instead. However, if iron is determined to be a risk 
driver, a comparison of the exposure concentrations against the essential 
nutrient level for iron will be presented in the uncertainty analysis 
section for that medium. 

If the analyte meets any of the above criteria, is not a member of the same 
chemical class as other HHCPCs in the medium, and is not a breakdown 
product of other HHCPCs in the medium, then the analyte is not selected as 
an HHCPC. In situations where multiple screening values are available, a 
chemical is excluded only if its maximum screening concentration is less 
than all of the corresponding screening values. Appendix E of this report 
presents the RBCs, regulatory guidance values, and applicable or relevant 
and appropriate requirements that are used in HHCPC selection. After 
applying these criteria with professional judgment, HHCPCs are identified 
for each medium. HHCPC selection for each medium is presented below in 
Subsections 6.2.1 through 6.2.3. 
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6.2.1 Surface Soil 

6.2.1.1 Site 14 Surface Soil Six surface soil samples (14-SL-01 through 14-SL- 
03, 14SOO101, 14SOO201, and 14SOO301 and one duplicate 14SOOlOlD) were considered 
in the Site 14 HHRA. VOCs, SVOCs, pesticides, PCBs, and inorganic data from all 
of these samples are evaluated in this HHRA. Table 5-7 presents the analytes 
detected and the concentrations in surface soil. Table 6-l presents summary 
statistics for the detected analytes and identifies four inorganic analytes 
(aluminum, arsenic, iron, manganese, and vanadium) as HHCPCs for surface soil at 
Site 14. 

Vanadium was recently added as an HHCPC because the Florida residential cleanup 
target level was lowered to 15 mg/kg. Vanadium was not carried through the 
remainder of the HHRA, but it will be addressed in the feasibility study as a 
HHCPC along with arsenic. 

6.2.1.2 Site 14 Subsurface Soil Two samples (14SSOlOl and 14SSO202 from test 
pits TP-14-01 and TP-14-02, respectively) were collected from Site 14 (Figure 
3-2). The data for sample dilution 14SS0202DL were combined with 14SSO202. 
vocs ) SVOCs, pesticides, PCBs and inorganic data from all of these samples are 
evaluated in this HHRA (Table 5-9). Table 6-2 presents the HHCPC selection for 
subsurface soil at Site 14. No analytes were selected as HHCPCs in the 
subsurface soil. 

6.2.1.3 Groundwater Two groundwater samples (14GOOlOl and 14G00201 from 
monitoring wells WJF-14-1 and WHF-14-2, respectively) and the duplicate sample 
(14GOOlOlD) were collected from Site 14. VOCs, SVOCs, pesticides, PCBs, and 
inorganic data from these samples are evaluated in this HHRA (Table 5-11). Table 
6-3 presents the summary statistics for the detected analytes and identifies one 
inorganic analyte (arsenic) as a HHCPC for groundwater at Site 14. 

6.3 EXPOSURE ASSESSMENT. The exposure assessment methodology is described in 
Subsection 2.5.3 of the GIR (ABB-ES, 1998). This process involves the following 
steps: 

. characterization of the exposure setting in terms of physical charac- 
teristics and the populations that may hypothetically be exposed to 
site-related chemicals; 

. identification of potential exposure pathways and receptors; and 

. quantification of exposure for each population in terms of the amount 
of chemical either ingested, inhaled, or absorbed through the skin from 
all complete or hypothetically complete (potential future) exposure 
pathways. 

Summaries of hypothetical exposure pathways to chemicals detected at Site 14 are 
presented on Figure 6-l. 

The hypothetical pathways including medium and route of exposure, the hypotheti- 
cal exposed population, and the rationale for pathway selection or exclusion are 
presented in Table 6-4, and are described in more detail in Subsections 6.3.1 
through 6.3.3, Receptor-specific exposure parameters for each exposure scenario 
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Table 6-l 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of 
Range of Range of Average of Background Selected HH Analyte 

Analy-te 
Detection’ 

Reporting Detected Detected Screening Screening HHCPC’? Reason’ 
Limits Concentrations? Concentrations3 Concentration4 Concentration5 (Yes/W 

Volatile Organic Compounds (Ila/kg) 

Methylene. chloride 216 6 to 11.5 6* to 8 7 NA 16,000 No S 

Xylenes (total) 116 5 to 11.5 2 2 NA 5,900,000 No S 

Semivolatile Organic Compounds &g/kg) 

bis(2-Ethylhexyhphthalate 116 350 to 380 40 40 NA 46,000 No S 

Chrysene 116 350 to 380 380 380 NA 87,000 No S 

Inorganic Analytes (mglkg) 

Aluminum v 40 10,100 to 23,800 15,200 15,300 7,800 Yes 

Arsenic 616 2 1.7* to 4.3 2.7 3 0.43 Yes 

Barium 616 40 6.2 to 25* 14.5 23.8 110 No S 

Beryllium 316 1 0.12 to 0.15 0.13 0.36 16 No B, S 

Cadmium 116 0.58 to 1 0.94 0.94 0.58 3.9 No S 

Calcium 616 1,000 51.9 to 152* 94.8 402 1 ,ooo,ooo No B, S 

Chromium 616 2 5.9 to 19.6 12.5 10.8 23 No S 

Cobalt 616 10 0.65 to 1.8 1.4 3 470 No B, S 

Cwver 316 5 4.9 to 7.8 5.9 9.4 110 No B, S 

Cyanide ‘I6 0.24 to 0.5 0.16* 0.16 0.26 30 No B, S 

Iron w3 20 5,470 to 15,800 10,800 8,590 2,300 Yes 

Lead 6/6 0.6 to 1 4.3 to 9.8* 6.1 11.4 400 No B, S 

Magnesium 616 1,000 48.6 to 170* 113 258 460,468 No B, S 

Manganese 616 3 33.6 to 559* 187 404 160 Yes 

See notes at end of table. 



Table 6-l (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of 
Range of Range of Average of Background Selected HH Analyte 

Analyte 
Detection’ 

Reporting Detected Detected Screening Screening HHCPC? Reason’ 
Limits Concentrations* Concentrations3 Concentration4 Concentration’ W/W 

Inorganic Analvtes (mglkg) (Continued) 

Mercury 316 0.08 to 0.1 0.02 to 0.04* 0.03 0.12 3 No BS 

Nickel 316 2.3 to 8 3.5 to 5 4.3 7.2 110 No BS 

Potassium 216 129 to 1,000 174 to 322* 248 177 1 ,ooo,ooo No S 

Sodium 316 1,000 170 to 180 176 388 1 ,ooo,ooo No BS 

Vanadium 616 10 14.1 to 42.1 28.1 21.2 15 Yes 

Zinc 316 4 7.7 to 11.1 8.9 15.4 2,300 No KS 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), the lesser of the U.S. Environmental Protection Agency (USEPA) Region Ill 
Risk-Based Concentration (RBC) Table for residential soil exposure per January 1993 guidance (Selecting Exposure Routes and Contaminants of Concern by Risk-Based 

Screening, EPA/903/R-93-001 [USEPA, 1993a]) or the Florida Soil Cleanup Target Levels (Florida Department of Environmental Protection, 1999) was used for screening. 
Values from the USEPA Region Ill RBC Tables, dated October 1, 1998, are based on an excess lifetime cancer risk of 1 x lo” or an adjusted hazard quotient of 0.1 (USEPA, 
1997a). For the essential nutrients, screening values were derived based on recommended daily allowances. Lead value is from the Revised Interim Guidance on 
Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12) (USEPA, 1994c). 
’ Analyte was excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 14-SL-01, 14-SL-02, 14-SL-03, 14S00101, 14SOO201, 14SOO301. 
Sample duplicate: 14500101 D. 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKSOOlOl, BKS00201, BKS00301, BKS00401, and BKS00501. 
Background duplicate sample: BKS00201 D. 

HH = Human Health. NA = not applicable. 
HHCPC = human health chemical of potential concern. mg/kg = milligrams per kilogram. 
&kg = micrograms per kilogram. OSWER = Cffice of Solid Waste and Emergency Response. 
* = average of sample and duplicate. 



Table 6-2 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil 

Remedial investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of 
Range of Range of Average of Background Selected Analyte 

Analyte 
Detection’ 

Reporting Detected Detected Screening Screening HHCPC? Reason’ 
Limits Concentrations’ Concentrations’ Concentration4 Concentration’ (Yes/W 

Volatile Organic ComDounds @glkgJ 

Acetone l/2 57 to 72 170 170 NA 5,500,OOo No S 

Ethylbenzene j/2 12 to 57 500 500 NA 8,400,OOO No S 

Toluene If2 12 to 57 23 23 NA 2,600,OOO No S 

Xylenes (total) 112 12 to 1,400 260 260 NA 40,000,000 No S 

Semivolatile Organic Compounds @g/kg) 

4-Methylphenol 112 380 to 410 60 60 NA 1,000,000 No S 

Naphthalene 112 380 to 410 1,500 1,500 NA 270,OCJO No S 

bis(2-Ethylhexyl)phthalate f/2 380 to 410 290 290 NA 280,060 No S 

Inorganic Analytes (mglkg) 

Aluminum 212 40 8,830 to 14,900 11,900 27,800 200,000 No BS 

Arsenic 212 2 3.7 to 4.5 4.1 6.2 3.7 No B 

Barium 212 40 7.7 to 7.9 7.8 15.8 14,000 No &S 

Beryllium 212 1 0.2 to 0.21 0.21 0.26 410 No BS 

Cadmium l/2 0.68 to 1 1.7 1.7 0.92 100 No S 

Calcium 212 1,000 126 to 256 191 444 1 ,OOo,ooo No BS 

Chromium 212 2 18.4 to 18.6 18.5 22.8 420 No BS 

Cobalt 212 10 1.4 to 1.8 1.6 1.5 +2,000 No S 

Copper 2/2 5 4.6 to 7.5 6.1 8.8 8,200 No BS 

Iron 212 20 15,300 to 18,800 17,100 18,100 61,000 No S 

Lead 2/2 1 5.6 to 7.3 6.5 8.4 400 No BS 
.a-----:..- Iwayrwsul, n In 

L/L 1,000 71.6 to 104 87.8 272 rcn “CO -r”V,-r”O NO B,S 

Manganese 212 3 23.4 to 35 29.2 42.6 4,100 No BS 

See notes at end of table. 



Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

5” co 

Analyte 
Frequency of 

Detection’ 

Range of Range of 
Reporting Detected 

Limit Concentrations 

Mean of 
Detected 

Concentrations* 

Background 
Screening 

Concentration3 

Selected 
Screening 

Concentration’ 

Analyte 
HHCPC? 

(YWW 
Reason5 

Inorganic Analvtes (mglkg) (Continued) 

Mercury 212 - 

Nickel 212 

0.1 0.12 to 0.14 0.13 ND 26 No S 

5 3.1 to 3.6 3.4 5.0 4,100 No B, S 

Silver 112 0.45 to 2 0.5 0.5 0.3 1,000 No S 

Sodium 212 1,000 169 to 190 180 ND 1 ,ooo,ooo No S 

Vanadium 212 10 38.8 to 47.7 43.3 45 1,400 No S 

Zinc 212 4 9.8 to 15.4 12.6 15.6 61,000 No B, S 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
’ The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
3 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
’ For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), lesser of the U.S. Environmental Protection Agency (USEPA) Region Ill Risk- 
Based Concentration (RBC) Table for industrial soil exposure per January 1993 guidance (Selecting Exposure Routes and Contaminants of Concern by Risk-Based 

Screening, EPA/903/R-93-001 [USEPA, 1993aJ) or Florida Soil Cleanup Target Levels (Florida Department of Environmental Protection, 1999) were used for screening. Actual 
values are taken from the USEPA Region Ill RBC Tables dated October, 1998, and are based on an excess lifetime cancer risk of 1 x 16’ or an adjusted hazard quotient of 0.1 
(USEPA, 1997a). For the essential nutrients, screening values were derived based on recommended daily allowances. Lead value is from the Revised Interim Guidance on 
Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12) (USEPA, 1994c). 
’ Analyte was excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background; therefore the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 14SSO101, 14SSO202, 14SS0202DL. 
Background samples: BKBOOlOl, BKB00102, BKB00201, BKB00202, BKB00301, BKB00302, BKB00401, BKB00402, BKB00501, BKB00502, BKB00601, BKB00602, 
BKB00701, BKB00702. 
Background duplicate samples: BKB00401 D and BKB00602D. 

HHCPC = human health chemical of potential concern, 
M/kg = micrograms per kilogram. 
ND = not detected in any background sample. 
NA = not applicable. 



Table 6-3 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Average of Background Selected Analyte 
Analyte of Reporting Detected Detected Screening Screening HHCPC? Reason’ 

Detection’ Limit Concentrations2 Concentrations3 Concentration4 Concentration’ C/WW 
Volatile Organic Compounds &g/l) 

Carbon disulfide 112 10 4* 4 NA 100 No S 

Inorganic Analvtes kg/l) 

Arsenic 112 0.25 to 0.5 0.38* 0.38 ND 0.045 Yes 

Barium 212 NA 17.2 to 22.3 19.8 72.6 260 No B, S 

Calcium 212 NA 766 to 2,970 1,870 3,320 1,060,OOO No B, S 

Lead 212 NA 0.6 to l.l* 0.83 ND 15 No S 

Magnesium 212 NA 618 to 697* 657 2,430 118,807 No B, S 

Manganese 212 NA 1.3 to 1.9* 1.6 42.8 50 No B, S 

Mercury 112 0.05 to 0.1 0.1* 0.09 ND 1.1 No S 

Sodium 212 NA 1,580* to 1,870 1,730 4,770 160,000 No B, S 

Zinc 112 4.2 93.2* 93.2 200 1,100 No 8, S 

See notes at end of table. 
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Table 6-3 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater Associated 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
* A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples, 
’ For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium). The lesser of the U.S. Environmental Protection Agency (USEPA), Region Ill 
Risk-Based Concentration (RBC) table for tap water exposure per January 1993 guidance (Selecting Exposure Routes and Confaminants of Concern by Risk-Based 

Screening, EPA/903/R-93-001 [USEPA, 1993c]) or the Florida Cleanup Target Levels (Florida Department of Environmental Protection, 1999) was used for screening. Actual 
values are taken from the USEPA Region Ill RBC Tables dated October 1, 1998, and are based on a excess lifetime cancer risk of 1 x W6 or an adjusted hazard quotient of 
0.1 (USEPA, 1997a). For the essential nutrients, screening values were derived based on recommended daily allowances. Values are presented in Appendices B-l and B-2 of 
the General Information Report (ABB-ES, 1998). 
’ Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration: therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 
Samples: 14GOOlOl and 14GOO201. 
Duplicate sample: 14GOOlOlD. 
Background samples: BKGOOlOl through BKG00103, BKG00201 through BKG00203, and BKG00301. 
Background duplicate sample: BKGOOlOlD. 

HHCPC = human health chemical of potential concern. 
mlfl/ I = micrograms per liter. 
* = average of sample and duplicate. 
NA = not applicable. 
ND = not detected in any background samples. 



Receptors I 

Air Inhalation 

I-G&J 

- 1 Dermol ] 

Air Inhalation 

Infiltration or Ingestion 

___Ic percolation - Groundwoter - 
Dermol 

Stormwater Surface 
runoff - water 

I 

Ingestion 

Dermal 

l I 0 0 0 a 

I I I 

a I I I I I 
I I I I I I 
I I I I I I 

REMEDIAL INVESTIGATION REPORT 
SITE 14, COMPLETE EXPOSURE PATHWAYS SITE 14, SHORT-TERM 
FOR HUMAN RECEPTOR! SANITARY LANDFILL 



Table 6-4 
Summary of Potential Exposure Pathways 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Medium of Exposure Route of Exposure Potentially Exposed Population 
Selected for 
Evaluation? 

Reason for Selection or Evaluation 

Current Land Use 

Surface soil Dermal contact with soil, Resident (adult and child) No No humans currently reside at Site 14. Adolescents and adults 
ingestion of soil, and inha- Trespasser (adult and adolescent) Yes may be exposed to contaminants in the surface soil while tres- 
lation of fugitive dust. Occupational worker (adult) No passing. The site maintenance workers may be exposed to con- 

Site maintenance worker (adult) Yes taminants in surface soil while performing routine site activities. 
Excavation worker (adult) No 

Subsurface soil Dermal contact with soil, Excavation worker (adult) No An excavation worker could be exposed to soil during excava- 
ingestion of soil, and inha- tion activities, but no excavation activities are ongoing. Addi- 
lation of fugitive dust. tionally, there were no human health chemical of potential 

concern (HHCPCs) selected for subsurface soil at Site 14. 

Groundwater Ingestion of groundwater Resident (adult and child) No There are no current exposures to groundwater. 
as drinking water 

Future Land Use 

Surface soil Dermal contact with soil, Resident (child and adult) Yes If Site 14 is developed for residential use, residents could be 
ingestion of soil, and inha- Trespasser (adolescent and adult) Yes exposed to chemicals in surface soil. 
lation of fugitive dust. Occupational worker (adult) Yes Exposure of trespassers, occupational workers, site maintenance 

Site maintenance worker (adult) Yes workers and excavation worker to chemicals in surface soil is 
Excavation worker (adult) Yes possible. 

Subsurface soil Dermal contact with soil, Excavation worker (adult) No An excavation worker could be exposed to subsurface soil 

ingestion of soil, and inha- during utility work or construction activities; however, there were 
lation of fugitive dust. no HHCPCs selected for subsurface soil at Site 14. 

Groundwater Ingestion of groundwater Resident (adult and child) Yes If Site 14 is developed for residential use, drinking water wells in 
as drinking water and the surficial aquifer could be influenced by contaminants in the 

inhalation of volatiles groundwater associated with Site 14. 
while showering 



are presented in Appendix C to the GIR (ABB-ES, 1998). Risk calculation 
spreadsheets in Appendix E to this RI report also contain the assumed exposure 
parameters and quantitation of exposures. 

6.3.1 Surface Soil No humans currently reside or work at Site 14. Currently 
there are no buildings present at the site; therefore, exposure of occupational 
workers will be only considered as part of the future land-use scenario. Site 
14 may be developed eventually for residential land use; therefore, the 
residential receptor will be evaluated as part of the hypothetical future land- 
use scenario. Other possible future exposure scenarios include excavation 
activities, such as installation of utility lines, and site maintenance, such as 
mowing the grass. 

Exposures of hypothetical future residents (adult and child), hypothetical future 
occupational workers, current and future site maintenance workers, future 
excavation workers, and current and future trespassers (adult and child) to 
surface soil contaminants through ingestion, dermal contact, and inhalati'on of 
particulates are evaluated in this HURA. 

6.3.2 Subsurface Soil Currently, there are no exposures to subsurface soil 
because no excavation or construction activities are ongoing at Site 14 and there 
are no HHCPCs identified in subsurface soil. Therefore, subsurface soil exposure 
pathways are not evaluated as current or potential future (hypothetical) exposure 
pathways in this HHRA. 

6.3.3 Groundwater Currently, groundwater at Site 14 is not used for any potable 
or nonpotable purpose. There are no plans to use the water resource in the 
foreseeable future. In the event that Site 14 or areas hydraulically downgrad- 
ient of Site 14 are developed for residential use, the exposure pathway to 
chemicals in groundwater could become complete. Therefore, hypothetical future 
domestic use of the surficial aquifer (adult and child ingestion) has been 
evaluated in this HHRA as a worst-case estimate of hypothetical future receptors. 

6.3.4 Exposure Point Concentrations (EPCs) EPCs for all HHCPCs in surface soil 
and groundwater were calculated according to Subsection 2.5.3.3 of the GIR 
(ABB-ES, 1998). This quantification process involves developing assumptions 
regarding exposure conditions and exposure scenarios for each receptor to 
estimate the total amount of contaminants that a hypothetical receptor may 
ingest, dermally absorb, or inhale from each exposure pathway. The ultimate goal 
of this step, as defined in USEPA guidance, is to identify the combination of 
these exposure variables or parameters that result in the most intense level of 
exposure that may "reasonably" be expected to occur under current and future site 
conditions (USEPA, 1989~). The EPCs for HHCPCs in surface soil for Site 14 are 
presented in Table 6-5. The EPCs for HHCPCs in groundwater for Site 14 are 
presented in Table 6-6. The EPCs were used with receptor-specific exposure 
parameters to quantify exposures to the HHCPCs. Risk calculation spreadsheets 
and exposure assumptions are in Appendix C to this report. 

6.4 TOXICITY ASSESSMENT. The toxicity assessment methodology is described in 
Subsection 2.5.4 of the GIR (ABB-ES, 1998). The toxicity assessment evaluates 
the available evidence on the hypothetical adverse effects associated with 
exposure to each HHCPC. This information is used to develop a relationship 
between the extent of exposure and the likelihood or severity of adverse human 
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Table 6-5 
Exposure Point Concentrations 

for Human Health Chemicals of Potential Concern 
for Surface Soil 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

I I 

Analyte 
Frequency Maximum 

of Detected 
Detection’ Concentration 

95% 
UCL2 

Exposure Point 
Concentration’ 

Inorganic Analytes (mglkg) 

Aluminum 

Arsenic 

616 23,800 NC 23,800 

616 4.3 NC 4.3 

Iron w 15,800 NC 15,800 

Manganese 6/6 559 NC 559 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
’ 95% upper confidence limit (UCL) of the arithmetic mean is calculated using all samples. One-half the contract-required 
quantitation limit/contract-required detection limit is used as a surrogate for nondetects. The UCL is not calculated when 
there are less than 10 total samples. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 
mg/kg = milligrams per kilogram. 
NC = not calculated. 

Table 6-6 
Exposure Point Concentrations 

for Human Health Chemicals of Potential Concern 
for Groundwater 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, florida 

Analyte 
Frequency 

of 
Detection’ 

Maximum 
Detected 

Concentration 

Arithmetic 
Mean’ 

Exposure Point 
Concentration” 

lnornanic AnaWes @g/L J 

Arsenic 112 0.38 0.31 0.31 

’ Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
* Arithmetic mean of all samples calculated using one-half the contract-required quantitation limit and contract-required 
detection limit for nondetects. 
3 Exposure point concentration is the lower of either the 95 percent upper confidence limit concentration or maximum 
detected concentration. 

Note: pg/e = micrograms per liter. 

-. 
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health effects. Two steps are typically associated with toxicity assessment: 
hazard identification and dose-response assessment. 

. Hazard identification is the process of determining if exposure to an 
agent can cause a particular adverse health effect and, more important- 
ly, if that effect will occur in humans. The objectives of the hazard 
identification in the HHRA are to (1) identify which of the contami- 
nants detected at the site are hypothetical hazards, and (2) summarize 
their potential toxicity in brief nontechnical language. 

. A dose-response assessment is conducted to characterize and quantify 
the relationship between intake or dose of an HHCPC and the likelihood 
of a toxic effect or response. There are two categories of toxic 
effects evaluated in this HHRA: carcinogenic and noncarcinogenic. 
Following USEPA guidance for HHRAs (USEPA, 1989c), these two endpoints 
(cancer and noncancer) are evaluated separately. As a result of the 
dose-response assessment, identified toxicity values are used to 
estimate the incidence of adverse effects as a function of human 
exposure to a chemical. 

Appendix E to this report contains brief toxicity profiles for HHCPCs identified 
in the surface soil and groundwater at Site 14. Appendix E to this report also 
contains dose-response information for the HHCPCs (Tables E-4 through E-9). 
Toxicity values used in this HHRA were current as of November 1997 for Integrated 
Risk Information System (USEPA, 1997b) and July 1997 for Health Effects 
Assessment Summary Tables (USEPA, 1997c). 

6.5 RISK CHARACTERIZATION. Risk characterization is the final step in the risk 
assessment process. This step involves the integration of the exposure and 
toxicity assessments into a qualitative or quantitative expression of potential 
human health risks associated with contaminant exposure. Quantitative estimates 
of both carcinogenic and noncarcinogenic risks are made for each HHCPC and each 
complete exposure pathway identified in the exposure assessment. The risk 
characterizationmethodology is described in Subsection 2.5.5 of the GIR (A:BB-ES, 
1998). 

Risk estimates for hypothetical exposures to surface soil and groundwater under 
current and hypothetical future land-use scenarios are discussed below in 
Subsections 6.5.1 and 6.5.2. These risk estimates are then compared to USEPA and 
FDEP carcinogenic and noncarcinogenic target levels. 

The USEPA guidelines, established in the NCP, indicate that the total lexcess 
lifetime cancer risk (ELCR) due to exposure to the HHCPCs at a site should not 
exceed a range of 1 in l,OOO,OOO (1~10~~) to 1 in 10,000 (1~10~~) (USEPA, '1990). 
FDEP has indicated that chemical-specific risks greater than one in one million 
(1~10~~) warrant further consideration. 

An HQ less than 1 indicates that noncarcinogenic toxic effects are not expected 
to occur due to HHCPC exposure. Hazard indices (HIS) greater than 1 may be 
indicative of possible noncarcinogenic toxic effects, but the circumstances must 

P*, 
be evaluated on a case-by-case basis (USEPA, 1989c). As the HI increases, so 

r I does the likelihood that adverse effects might be associatedwith exposure. Both 
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the USEPA and FDEP consider that chemicals with HIS greater than 1 warrant 
further evaluation and require an evaluation of the noncarcinogenic effects. f---Y 

Table 6-7 summarizes the cancer and noncancer risk under a current land-use 
scenario for Site 14. Table 6-8 summarizes the cancer and noncancer risk under 
a hypothetical future land-use scenario for Site 14. 

Table 6-7 
Risk Summary, Current Land Use 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use Exposure Route HI ELCR 

Current Land Use 

Surface Soil: 

Adult Trespasser: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adult Trespasser: 

Adolescent Trespasser: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adult and Adoles- 
cent) Exposed to Surface Soil: 

Site Maintenance Worker: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Site Maintenance Worker: 

0.02 

0.03 

0.0002 

0.05 

0.03 

0.04 

0.0002 

0.1 

NC 6x10” 

0.01 

0.02 

0.0006 

0.03 

3x10.’ 

2x10” 

9x 10-l’ 

3x10-7 

3x10-7 

1 x lo-* 
r-t 

5x10-1’ 

3x10“ 

3 x 16’ 

3 x 10-8 

4 x lo-lo 

2x10’7 

Notes: HI = hazard index. 
ELCR = excess lifetime cancer risk. 
NC = Not calculated because child and adult HIS are not additive. 
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Table 6-8 
Risk Summary, Future Land Use 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use Exposure Route HI ELCR 

Future Land Use 

Surface Soil: 

Adult Trespasser: Incidental ingestion 0.02 3x 10.’ 

Dermal contact 0.03 2X10.8 

Inhalation of particulates 0.0002 9x19” 

Total Adult Trespasser: 0.05 3x19’ 

Adolescent Trespasser: Incidental ingestion 0.03 3x10‘7 

Dermal contact 0.04 1 x10’* 

Inhalation of particulates 0.0002 5x10-” 

Total Adolescent Trespasser: 0.07 3x10-’ 

Total Risk to Trespasser (Adult and Adolescent) 
Exposed to Surface Soil: NC 6x10” 

Adult Resident: Incidental ingestion 0.1 3x1u6 

Dermal contact 0.2 2x10-7 

Inhalation of particulates 0.006 3x1o-s 

Total Adult Resident: 0.4 3x10’6 

Child Resident: Incidental ingestion 1 7x10.6 

Dermal contact 0.4 7 x lo-* 

inhalation of particulates 0.03 4x199 

Total Child Resident: 2 7x1m6 

Total Risk to Resident (Adult and Child) Exposed 
to Surface Soil: NC 1 x 1o‘s 

Occupational Worker: Incidental ingestion 0.05 1xw 

Dermal contact 0.07 5x10’* 

Inhalation of particulates 0.002 lxlo’g 

Total Occupational Worker: 0.01 1x10’6 

Site Maintenance Worker: Incidental ingestion 0.01 3 x 10-7 

Dermal contact 0.02 3x1u8 

Inhalation of particulates 0.0008 4x19’0 

Total Site Maintenance Worker: 0.03 2 x: 10-7 

See notes at end of table. 
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Table 6-8 (Continued) 
Risk Summary, Future Land Use 

Land Use 

Future Land Use (Continued) 

Excavation Worker: 

Groundwater: 

Adult Resident: 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

1 Exposure Route 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Excavation Worker: 

Ingestion of groundwater as drinking water 

Total Adult Resident: 

HI ELCR 

0.01 5x10‘8 

0.001 6 x lo”’ 

0.0008 2x10-1’ 

0.01 5 x 10-s 

0.03 9x1u6 

0.03 9x10-6 

Child Resident: 

Notes: HI = hazard index. 

Ingestion of groundwater as drinking water 

Total Child Resident: 

Total Risk to Resident (Adult and Child) Exposed 
to groundwater: 

Total Risk to Resident (Adult and Child) Exposed 
to Surface Soil, groundwater: 

0.07 3 x 10-B 

0.07 3 x 1o-6 

NC 1 x195 

NC 2x1r5 

ELCR = excess lifetime cancer risk. 
NC = Not calculated because child and adult HIS are not additive. 
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6.5.\1 Surface Soil The risk calculations for surface soil exposure are shown 
in Tables E-10 through E-23 in Appendix E to this report. For the current land- 
use scenario, the cancer risks associated with exposure to surface soil 
(ingestion, dermal contact, and fugitive dust inhalation) are 6x10-' for an 
aggregate (combined adult and adolescent) trespasser, and 2x10-' for a site 
maintenance worker. Both receptor's cancer risk values are below the USEPA 
acceptable cancer risk range of 1 in 10,000 to 1 in l,OOO,OOO. The noncancer 
risks associated with surface soil ingestion, dermal contact, and fugitive dust 
inhalation for all receptors under current land use are below USEPA's and FDEP's 
target HI of 1. Figures 6-2 and 6-3 present summaries of cancer risks and HIS, 
respectively, associatedwith exposure scenarios underpotentialcurrent land-use 
exposure scenarios. 

The cancer risks associated with exposure to surface soil ingestion, dermal 
contact, and fugitive dust inhalation under hypothetical future land use are 
1~10~~ for an aggregate resident (combined adult and child), 6x10-' for an 
aggregate trespasser (combined adult and adolescent), 1~10~~ for an occupational 
worker, 2x10-' for a site maintenance worker, and 5~10~~ for an excavation worker 
under hypothetical future land use. Figure 6-4 presents a summary of cancer risk 
associated with exposure scenarios under future land use. All of these 
hypothetical future receptor risks are within or below the USEPA acceptable 
cancer risk range; however, the hypothetical future residential risk exceeds the 
Florida level of concern of 1~10~~ (due to arsenic). 

The noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation under future land use for the adult resident, adu:Lt and 

Pa 
adolescent trespasser, occupational worker, site worker, and excavation worker 
are at or below USEPA's and FDEP's target HI of 1. The HI for the future child 
resident is 2. The major contributors to this HI are iron (HQ = l), aluminum (HQ 
= 0.3), arsenic (HQ = 0.2), and manganese (HQ = 0.2). Figure 6-5 presents a 
summary of HIS associated with exposure scenarios under future land use. 

6.5.2 Groundwater The risk calculations for groundwater exposure are shown in 
Tables E-24 through E-25 in Appendix E to this report. Currently, there are no 
potable supply wells at the site; thus, there is no human exposure to ground- 
water. Therefore, risk was not evaluated for the current land-use scenario. 

The cancer risks associated with exposure to groundwater ingestion and inhalation 
of volatiles while showering under hypothetical future land use are 1~10~~ for 
an aggregate resident (combined adult and child). Figure 6-6 presents a summary 
of cancer risks associated with exposure scenarios under future land use. The 
hypothetical future residential receptor risks exceed the Florida level of 
concern of 1~10~~ (due to arsenic). Figure 6-6 present a summary of the cancer 
risk to potential future residents. 

Under hypothetical future land use, the noncancer risks associated with 
groundwater ingestion are less than 1 for both the adult resident and child 
resident. These HIS do not exceed USEPA's or FDEP's target HI of 1. Figure 6-7 
presents a summary of the noncancer risk to potential future residents. 

6.6 UNCERTAINTYANALYSIS. General uncertainties associatedwiththe collection, 

,f-: analysis, and evaluation of data; exposure assessment; toxicity assessment; and 
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the risk estimation process are 'discussed in Subsection 2.5.5.1 of the GIR 
(ABB-ES, 1998). Site-specific uncertainties that are important for the 
interpretation of the calculated risk estimates for surface soil and groundwater 
at Site 14 are discussed below. 

. The surface soil carcinogenic risk at Site 14 is driven by a naturally 
occurring metal, arsenic. It is uncertain whether or not this risk to 
hypothetical future residents is actually due to past site operations. 
Detected arsenic concentrations may actually be at naturally occurring 
levels or due to other anthropogenic activities such as pesticide 
application. This is especially noteworthy because the risk from 
arsenic at background conditions is 7~10~~. Therefore, the risk from 
arsenic at Site 14 is likely to be an overestimate. 

. Although the soil HI for iron is equal to 1 for the child resident, the 
EPC for iron in the surface soil is less than the essential nutrient 
screening value. Therefore, the noncancer risk from iron to the child 
is likely to be an overestimate. 

. The lack of inhalation RfDs for most of the HHCPCs in surface soil may 
have resulted in underestimates of the HIS associated with exposure to 
surface soil at Site 14; however, these noncancer risks are not likely 
to be significant when compared to oral and dermal risks that are fully 
characterized. 

. According to the methodology described in the GIR (ABB-ES, 1998) 
(Subsection 2.5.3.3), central tendency (CT) carcinogenic risk to 
hypothetical future receptors that have risks exceeding Florida or 
USEPA levels of concern was evaluated. The CT evaluation is designed 
to provide a probable risk level (USEPA, 1995b). 

The hypothetical future resident reasonable maximum exposure (RME) 
carcinogenic risk exceeded its target of 1~10~~. The CT carcinogenic 
risk results for hypothetical trespasser, future residential and 
occupational receptors and the CT exposure parameters are presented in 
Table E-26 through E-27 in Appendix E of this report. Only CT 
ingestion and dermal exposures were characterized because the contribu- 
tion from inhalation was insignificant compared to the total risk. The 
CT aggregate residential risk exposed to surface soil is 3~10~~. The 
CT aggregate residential risk exposed to groundwater is 1~10~~. The 
risk range of 3~10~~ to 1~10~~ as presented by the RME and CT exposure 
scenarios for hypothetical future residential receptors are useful to 
provide perspective for the risk manager and compliance with Agency 
guidance (USEPA, 1995b). 

The SQLs were compared to the risk-based screening criteria and Florida 
and State regulatory guidelines for all analytes not selected as HHCPCs 
to assess whether or not the detection limits were adequate to detect 
analytes at levels of concern (SQLs of analytes with 100 percent 
frequency of detection were not evaluated). The only analyte with a 
SQL that exceeds its screening criteria is beryllium in surface soil. 
However, the laboratory equipment was able to detect the compound below 
the SQL for beryllium; therefore, the SQL was considered adequate for 
this HHRA. 

I -5. 
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6.7 REMEDIAL GOAL OPTIONS. Remedial goal options (RGO) tables are presented for 
each medium with a total ELCR greater than 1~10~~ or an HI greater than 1 per 
USEPA guidance, and for media with chemicals whose EPCs exceed Florida standards. 
The RGO concentrations are calculatedusing the scenario representing the highest 
estimated risk for a given medium. Based on the above criteria, RG0.s are 
developed for each chemical with a total ELCR greater than 1~10~~ or <an HQ 
greater than 0.1; Analytes whose EPCs exceed Florida standards are also 
presented in the RGO tables. 

RGOs and available Federal and FDEP risk-based criteria are intended to provide 
the basis for the development of remedial alternatives in the FS. The RGlO are 
not actual or proposed cleanup levels, but are provided to assist risk-management 
decision making in the FS. 

Table 6-9 presents the RGOs for surface soil at Site 14. RGOs are presented for 
aluminum, arsenic, iron, and manganese based on cancer and noncancer risks for 
the adult and child resident at Site 14. 

Table 6-10 presents the RGOs for groundwater for these analytes. RGOs are 
presented for arsenic based on cancer risks for the adult and child resident at 
Site 14. It should be noted that the EPC for arsenic is an order of magnitude 
less than the Federal drinking water standard and Florida groundwater cleanup 
target level. 

6.8 SUMMARY OF HHRA FOR SITE 14. HHCPCs were identified and risks were 
estimated for surface soil and groundwater associated with Site 14. No HHCPCs 
were identified for subsurface soil; therefore, no additional evaluations were 
performed. The conclusions listed below were drawn based on this HHRA. 

. The HHCPCs detected in surface soil, and groundwater are not likely to 
pose unacceptable carcinogenic risks to the receptors evaluated based 
on evaluation of the samples using USEPA guidelines and target risk 
range. 

. The total ELCR of 1~10~~ at Site 14, associated with exposure to soil 
by a hypothetical future resident exceeds Florida's target risk level 
of concern 1~10~~ due to arsenic. However, it should be noted that the 
background concentrations of arsenic detected in surface soil samples 
exceed the Florida residential soil cleanup goal and may result in an 
unacceptable carcinogenic risk. It is possible that naturally 
occurring arsenic contributes to the FDEP target risk-level exceedance. 

. The total ELCR at Site 14, associated with ingestion of groundwater by 
hypothetical future resident (1x10-5), exceeds Florida's target: risk 
level of concern due to arsenic. Additionally, it should be noted that 
the EPC for arsenic is an order of magnitude less than the Federal 
drinking water standard and Florida groundwater cleanup target level. 
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Table 6-9 
Summary of Remedial Goal Options for 

Surface Soil 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index 
Range of Exposure (Based on Risk to Resident (Based on Risk to Child Florida Soil Florida Soil Background 

Analyte Detected Point [adult and child]) Resident) Cleanup Goal Cleanup Goal Screening 
Concentrations Concentration (Residential)’ (Leaching)’ Concentration 

1rY 1 o-5 WY 3 1 0.1 

inorganic Analytes (mglkg) 

Aluminum 10,100 to 23,800 23,800 NA NA NA NR NR 7,440 75,000 NC 15,300 

Arsenic 1.7 to 4.3 4.3 NR 4.3 0.43 NR NR 2.3 0.8 NC 3 

Iron 5,470 to 15,800 15,800 NA NA NA NR 15,800 1,580 NA NC 8,590 

Manganese 33.6 to 559 559 NA NA NA NR NR 294 370 NC 404 

’ Values are for residential soil, from Florida Department of Environmental Protection memoranda titled Soil Cleanup Goals for Florida, dated September 29, 1995, and 
Applicability of Soil Cleanup Goals for florida, dated January 19, 1996. 
’ Values are from the Florida Department of Environmental Protection memorandum titled Soil Cleanup Goals for Florida, dated September 29, 1995. 

Notes: mg/kg = milligrams per kilograms. 
NA = not applicable. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
NC = not calculated. 



Table G-10 

Summary of Remedial Goal Options for 
Groundwater 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Cancer Total Hazard Index 
Range of Exposure Risk (Based on Risk to (Based on Risk to Florida Groundwater Background 

Analyte Detected Point 
Federal 

(Resident [adult and child]) Child Resident) Guidance Screening 

Concentrations Concentration Concentration’ 
MCL’ 

1o-4 1 o-5 1o-8 
Concentration 

3 1 0.1 

Inorganic Analvtes &g/f I 

Arsenic 0.38 0.31 NR 0.31 0.031 NA NA NA 50 50 ND 

’ Florida Department of Environmental Protection Groundwater Guidance Concentrations from June 1994. 
* Federal MCLs are taken from U.S. Environmental Protection Agency Drinking Water Regulations and Health Advisories from October 1996. 

Notes: MCL = maximum contaminant level. 
fig/1 = micrograms per liter. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration, 
NA = not applicable. 
ND = not detected in any background sample. 



7.0 ECOLOGICAL RISK ASSESSMENT 

f-J 

The ERA evaluates actual and potential adverse effects to ecological receptors 
associated with exposure to chemicals from Site 14, the Short-Term Sanitary 
Landfill, at NAS Whiting Field. The ERA for Site 14 follows the methodologies 
described in the NAS Whiting Field GIR (ABB-ES, 1998), and current guidance 
materials for ERAS at 'Superfund sites including the following: 

. Risk Assessment Guidance for Superfund Environmental Evaluation .Manual 
(USEPA, 198913) 

. Ecological Assessment of Hazardous Waste Sites: A Field and Labo.ratory 
Reference (USEPA, 1989d) 

. Framework for Ecological Risk Assessment (USEPA, 1992b) 

. Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments (USEPA, 19!37d) 

. Supplemental Guidance to RAGS: Region 4 Bulletins on Ecological Risk 
Assessment (USEPA, 1995a) 

. Proposed Guidelines for Ecological Risk Assessment (USEPA, 1996c) 

Risk assessment guidance included in the USEPA "Eco Update" bulletins (:L991c, 

If-! 
1992c, and1992d) and recent publications (e.g., Maughan, 1993; Suter, 1993) were 
also consulted. 

This ERA was conducted to determine if ecological receptors are potentially 
exposed to contaminants from Site 14 at concentrations that could cause adverse 
ecological effects. The Site 14 ERA consists of eight subsections, including 

. Site Characterization (Section 7.1) describes current -ecological 
conditions at the site, 

. Problem Formulation (Section 7.2) establishes the goals and focus of 
the assessment and identifies major factors to be considered, 

. Hazard Assessment and Selection of Ecological Contaminant of Potential 
Concern (ECPCs) (Section 7.3) reviews the analytical data and identi- 
fies chemicals present at the site that may pose ecological risks, 

. Exposure Assessment (Section 7.4) identifies complete exposure pathways 
and quantifies the magnitude and frequency of exposure, 

. Ecological Effects Assessment (Section 7.5). identifies potential 
adverse effects to ecological receptors associated with the chemicals 
of concern identified in Section 7.3, 

. Risk Characterization (Section 7.6) integrates exposure and concentra- 
tion-toxicity response information to derive a likely estimate of 
adverse effects, 
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. Uncertainties (Section 7.7) identifies assumptions of the ERA process 
that may influence the risk assessment conclusions, and 

. Summary of Ecological Risk (Section 7.8). 

7.1 SITE CJURACTERIZATION. NAS Whiting Field Site 14 is approximately 3 acres 
in size and is located adjacent to the southeastern boundary of the facility, 
east of Perimeter Road (see Figure l-2). The site was used as a sanitary 
landfill for 6 to 9 months during the latter part of 1978 and early 1979. Based 
on a geophysical survey of the site, it appears that refuse disposal was limited 
to less than an acre within the south central portion of the site. 

The landfill was abandoned because the soil contained a high clay content that 
resulted in the ponding of rainwater throughout the site. Therefore, in early 
1979 the disposal area was abandoned and covered with soil. A pine plantation 
was planted in the area with the predominant species being slash pine (Pinus 
elliotii) . 

The wastes disposed of at Site 14 presumably included general domestic refuse, 
although waste solvents and residue from paint-stripping operations may have been 
disposed of in the past. 

Surface drainage from Site 14 is toward the unlined, vegetated "Y" ditch, which 
is located approximately 400 feet east of the site. The "Y" ditch drains east 
toward Big Coldwater Creek, which is located 1.8 miles east of Site 14. 

The landfill area of Site 14 is sparsely vegetated with patches of grass, while 
the surrounding area is characterized as planted pine forest (Figure 7-l). In 
addition to slash pine and long-leaf pine (Pinus palustris), other saplings and 
shrubs commonly found in the planted pine area and herbaceous layer of Site 14 
include groundseltree (Baccharis halimifolia), ageratum (Conocliniumcoelestinu- 
m> , rattle box (Crotalaria lanceolata), dog fennel (Eupatorium capillifolium), 
rabbit tobacco (Gnaphalium obtusifolium), yaupon holly (Ibex vomitoria), Chinese 
privet (Ligustrum sinense), goldenaster (Pityopis graminifolia), blackberry vine 
(Rubus sp.), gentian (Sabatia sp.), blue sage (Salvia azurea), and greenbriar 
(Smilax sp.). A complete list of vegetative species occurring at Site 14 is 
provided in Appendix G of the GIR (ABB-ES, 1998). 

i-. . 

NAS Whiting Field maintains a program for planting and harvesting of pine trees, 
primarily long-leaf and slash pines. The planted pine area of Site 14 is subject 
to controlled burns and timber harvesting activities. As part of the ecosystem 
management plan, planted pine forests undergo periodic burning, usually once 
every four years, and selective thinning of long-leaf and slash pines, every 
eight to ten years. These forestry management activities provide a variety of 
habitats and food sources for wildlife and other ecological receptors. The 
planted pine area of Site 14 is reaching a mature status with a well-developed 
canopy and an open understory typical of uplands pine forests of the southeastern 
United States. The forested area at Site 14 is contiguous with a mature planted 
pine forest that surrounds the site. The pine forest canopy is approximately 30 
feet high, the typical tree diameter is approximately 8 inches, and spacing 
between planted pines is about 6 to 10 feet. 
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Southeastern pine forests provide habitat for a diverse array of birds, including 
insectivorous gleaners of pine needles and bark, flycatchers, seed-eaters, and 
nocturnal and diurnal aerial predators (Wolfe et. al., 1988). The pine flatwoods 
at and surrounding Site 14 are likely to host such an assemblage of species. 
Birds of prey, such as owls and hawks, may also nest in these wooded areas. 

.n 

It is likely that the terrestrial invertebrate biomass at Site 14 serves as a 
forage base for a variety of wildlife species, including adult amphibians, 
reptiles, small birds, and small mammals. Small reptiles, mammals, and birds may 
use the open portion of Site 14 for foraging, while returning to the forested 
pine area for protection. Predatory birds and mammals inhabiting the pine 
flatwood areas may also be attracted to the site. 

During the 1995 biological field investigation, an eastern cottontail rabbit 
(Sylvilagus floridanus) was observed at Site 14. Other mammals and birds that 
may occur in the planted pine area of Site 14 include the hispid cotton rat 
(Sigmodon hispidus), cotton mouse (Peromyscus gossypinus), short-tailed shrew 
(Blarina brevicauda), American robin (Turdus migratorius), and easternmeadowlark 
(Sturnella magna). Predatory mammals and birds such as the red fox (Vulpes 
vulpes), gray fox (Urocyon cinereoargenteus), great horned owl '(Bubo 
virginianus), and the red-tailed hawk (Buteo jamaicensis) may also forage in the 
area of Site 14. 

As previously discussed, surface drainage from Site 14 moves toward the "Y" 
drainage ditch, which is located approximately 460 feet east of Site 14. Off- 
site migration of surface soil constituents from both Site 14 and Site 13 to the 
"Y" drainage ditch is possible. The "Y" ditch only contains water following 
periods of heavy rain. Because the ditch is intermittent in nature, it does not 
provide adequate aquatic habitat to support aquatic receptors. 

Although no aquatic habitat is present at Site 14, groundwater from Site 14 may 
discharge to Big Coldwater Creek, which is located approximately 1.8 miles 
hydraulically downgradient and to the east of the site. Groundwater discharge 
to surface water is not evaluated as part of the ERA for Site 14 because Big 
Coldwater Creek receives groundwater discharge and stormwater runoff from 
multiple sources of potential contamination at NAS Whiting Field. In addition, 
detected concentrations of contaminants in Site 14 groundwater are low enough 
that they are not a concern for current and future discharges to surface water. 
With the exception of carbon disulfide, which was detected at a concentration of 
0.004 mg/R, no other organic constituents were detected in groundwater samples. 
In addition, the majority of inorganic constituents were detected at concentra- 
tions below the background screening values. Background screening values are 
equal to 2 times the average detected inorganic concentration in background 
samples and are presented in Section 3.3 of the GIR (ABB-ES, 1998). 

7.2 PROBLEM FORMULATION. The problem formulation is the initial step of the ERA 
process. Problem formulation consists of identification of receptors, 
identification of exposure pathways for those receptors, and selection of 
assessment and measurement endpoints based on information gathered from the site 
characterization. 

7.2.1 Identification of Receptors Ecological receptors that may potentially 
utilize the available planted pine forest habitat at Site 14 include terrestrial 
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wildlife (i.e., mammal, birds, reptiles, and adult amphibians), terrestrial 
plants, and soil invertebrates. Terrestrial flora and fauna potentially using 
NAS Whiting Field are identified in the GIR (ABB-ES, 1998). Aquatic receptors 
are not evaluated in the ERA because no aquatic habitats exist at Site 14. 

Certain species that potentially reside at NAS Whiting Field are protected by 
Federal and/or State laws. A list of State and federally protected species is 
provided in the GIR (ABB-ES, 1998). No State or federally listed rare, 
threatened, or endangered species or species of concern are known or likely to 
inhabit Site 14. 

7.2.2 Identification of Exposure Pathways Exposure pathways are identified for 
three groups of receptors (terrestrial wildlife, terrestrial plants, and soil 
invertebrates). A complete exposure pathway includes a source of contamination, 
an exposure route, and a receptor. A conceptual model of the exposure pathways 
from source to ecological receptors is depicted in the contaminant pathway model 
on Figure 7-2. 

All potential routes of exposure are considered in the ERA and are presented in 
the contaminant pathway model. The model differentiates between those exposure 
routes that are quantitatively evaluated and those that are qualitatively 
discussed. This limitation is necessary to focus the risk evaluation on those 
pathways for which contaminant exposures are the highest and most likely to 
occur. Those pathways that cannot be quantitatively evaluated, due to a lack of 
toxicological information, are qualitatively discussed and addressed as uncer- 
tainties. The general approach used to identify exposure pathways for the three 
groups of receptors is explained below. 

Terrestrial Wildlife. Terrestrial wildlife may be exposed to contaminants in 
surface soil and food items that are contaminated as a result of ingestion, 
dermal adsorption, and inhalation of fugitive dust and volatile emissions. 
Because surface water 'is not present at Site 14, only exposures associated with 
ingestion of surface soil and potentially contaminated food are evaluated in the 
Site 14 ERA. 

Dermal adsorption is considered to be a negligible exposure pathway because the 
presence of fur, feathers, or chitinous exoskeleton is likely to prevent 
contamination from coming in direct contactwiththe skin (personal communication 
with Ted Simon, USEPA Region IV, September 1997). In addition, soil trapped in 
the fur or feathers is likely to be ingested during grooming or preening 
activities, which are evaluated as part of the indirect ingestion exposure 
pathway. 

Exposure via inhalation of fugitive dust is also not likely to be a significant 
exposure pathway because the vegetation at Site 14 would limit the release of 
fugitive dust. Only two VOCs, methylene chloride and xylene, were detected at 
low concentrations in the surface soil of Site 14. Exposures associated with 
VOCs are not evaluated in the ERA because of the low frequency and detection of 
VOCs in the surface soil. In addition, during the biological field investiga- 
tion, no evidence of burrowing animals and/or burrows was noted. 

Potential contaminant exposures for reptiles and adult amphibians exist a't NAS 
Whiting Field; however, ingestion toxicity data and bioaccumulation factors are 
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generally not available for these receptors. Therefore, potential risks 
associated with ingestion of affected media and food to these reptiles and 
amphibians will be qualitatively addressed in the Uncertainties Section of the 
ERA. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates 
may be exposed to contamination in surface soil by direct contact with and root 
uptake (plants) or ingestion (invertebrates) of soil. The ingestion exposure 
routes include the ingestion of soil and food items containing chemicals 
accumulated from Site 14 surface soil. The inhalation exposure route is not 
evaluated for terrestrial plants and invertebrates due to the reasons discussed 
above for terrestrial wildlife. Because the depth to groundwater is approximate- 
ly 80 feet bls, far below the root zone of Site 14 plants, it is not expected 
that terrestrial plants will be exposed to potential groundwater contamination. 

7.2.3 Identification of Endpoints The assessment and measurement endpoints 
selected for the Site 14 ERA are listed in Table 7-l. Assessment endpoints 
represent the ecological component to be protected, whereas the measurement 
endpoints approximate or provide a measure of the achievement of the assessment 
endpoint. The assessment endpoint selected for the Site 14 ERA is the survival 
and maintenance of receptor populations and communities at Site 14. The 
measurement endpoints used to gauge the likelihood of population- and community- 
level effects are chemical-specific toxicological benchmark values derived from 
the literature that are based on laboratory-measured survival, growth, and 
reproductive effects. Table 7-l presents the assessment endpoint, endpoint 
species, measurement endpoint, and decision point (i.e., the outcome at which 
additional evaluation may be warranted). 

Three hypotheses were developed to gauge potential risks associatedwith exposure 
to Site 14 surface soil. These hypotheses are designed for multiple species and 
trophic levels and represent both individual and community dynamics. Hypotheses 
for the Site 14 ERA are described below. 

1. ECPCs present in the surface soil are not at concentrations sufficient- 
ly high enough to reduce plant or soil invertebrate biomass or plant 
cover availability such that small mammal and bird populations would be 
affected. 

2. ECPC concentrations in plants and invertebrates are not sufficiently 
high enough to adversely affect foraging small mammal or bird popula- 
tions following consumption of contaminated prey. 

3. Bioaccumulating chemicals are not present at concentrations sufficient- 
ly high enough to reduce survivability, growth, or reproduction in top 
predators (i.e., foxes and owls). 

7.3 HAZARD ASSESSMENT AND SELECTION OF ECPCs. The hazard assessment includes 
a review of analytical data and selection of ECPCs. ECPCs represent analytes 
detected in environmental media (i.e., surface soil) that are considered in the 
ERA and could present a potential risk for ecological receptors. The process for 
selecting ECPCs is depicted on Figure 7-3. Additional details regarding the ECPC 
selection process are provided in Subsection 2.4.2 of the GIR (ABB-ES, 1998). 
Analytical data for Site 14 were evaluated for use in risk assessment pursuant 
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Table 7-l 
Endpoints Selected for Ecological Risk Assessment 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Assessment Endpoint Receptor I Measurement Endpoint I Decision Point 

Survival and growth of terres- Terrestrial plants Chemical concentrations (mg/kg) in surface soil that The reasonable maximum exposure concentration (mg/- 
trial plant communities. result in adverse effects on growth, reproduction, or kg) of an ECPC in surface soil is greater than the terres- 

survival to terrestrial plants. trial plant RTV. 

Survival and growth of terres- Terrestrial Chemical concentrations (mg/kg) in surface soil that The reasonable maximum exposure concentration (mg/- 
trial invertebrate communities invertebrates result in adverse effects on survival (i.e., LCsO studies) kg) in surface soil is greater than the terrestrial inver- 

or measured adverse effects on reproduction and tebrate RTV. 
growth to terrestrial invertebrates. 

Survival and maintenance of Wildlife 
wildlife populations. species 

Oral chemical doses (mg/kg BW/day) based on mea- Comparison of potential dietary exposures in mammalian 
sured adverse effects on growth, reproduction, or and avian wildlife with literature-derived RTVs. HQs >1 
survival (Le., NOAEL, LOAEL, and LDs, studies) of indicate potential risk. 
mammalian and avian laboratory test populations. 

Notes: mg/kg = milligrams per kilogram. 
ECPC = ecological chemical of potential concern. 
RTV = reference toxicity value. 
LC,, = lethal concentration to 50 percent of a test population. 
BW/day = body weight per day. 
NOAEL = no observed adverse effect level. 
LOAEL = lowest observed adverse effect level. 
LDsO = lethal dose to 50 percent of a test population. 
HQ = hazard quotient. 
> = greater than. 
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to national guidance, Guidance for Data Useability in Risk Assessment (Parts A 
and B) (USEPA, 1992a). 

Following the data validation step, calcium, iron, magnesium, potassium, and 
sodium were excluded as ECPCs because they are considered to be essential 
nutrients and not toxic. The rationale for eliminating essential nutrients as 
ECPCs is provided in the GIR (ABB-ES, 1998). 

Inorganic chemicals representative of background conditions are not selected as 
ECPCs. In accordance with USEPA Region IV guidance (USEPA, 199la), an inorganic 
analyte is not selected as an ECPC if the maximum detected concentration is less 
than 2 times the average detected inorganic concentration in background samples. 
The maximum detected concentrations are compared against representative site- 
specific background soil screening concentrations to eliminate chemicals that are 
unlikely to be site related. 

A site-specific background investigation was conducted at NAS Whiting Field, and 
the findings are presented in Paragraph 3.3.1.1 of the GIR (ABB-ES, 1998). The 
site-specific background study used to establish background screening values for 
Site 14 consists of nine surface soil samples (BKG-SL-02, BKG-SL-06, BKG-SL-07, 
BKG-SL-08, BKSOOlOl, BKS00201, BKS00301, BKS00401, and BKS00501) and one 
duplicate sample (BKSOO201D) collected from Troup and Dothan/Lucy/Bonifay soil 
types, which are considered most geologically similar to the soil from Site 14. 

Analytes that exceed the background screening concentration and are not essential 
nutrients are also screened against ecological screening values for surface soil. 
The surface soil ecological screening values are the Dutch Soil Criteria "A", 
which refer to background concentrations in surface soil issued by the U.S. Fish 
and Wildlife Service (Beyer, 1990). If the maximum detected concentration of an 
analyte exceeds the ecological screening value, the analyte is retained as an 
ECPC for all ecological receptors including terrestrial wildlife, terrestrial 
plants, and soil invertebrates. 

Six surface soil samples (14-SL-01, 14-SL-02, 14-SL-03, 14SOOlOl (and its 
duplicate 14SOOlOlD), 14SOO201, and 14SOO301) were collected at Site 14 (see 
Figure 3-2). Samples 14-SL-01, 14-SL-02, and14-SL-03 were collected as part of 
the Phase IIA investigation in August 1992, and samples 14SOO101, 14SOO201, and 
14SOO301 were collected as part of the Phase IIB investigation in December 1995. 
Surface soil samples were analyzed for VOCs, SVOCs, pesticides and PCBs, and 
inorganics. The location of surface soil samples appears to be biased toward the 
interpreted landfill area, which is located in the south central portion of the 
site (Figure 3-2). Of the six surface soil samples collected at Site 14, none 
were collected north of the landfill area, and only two samples (14SOOlOl and 
14SOO301) were collected outside of the area of the interpreted landfill. In 
general, surface soil samples collectedwithin the l-acre landfill area contained 
higher concentrations of constituents as compared with samples collected outside 
the landfill area. Subsurface soil samples were collected fromlocation14SSOlOl 
and 14SSO202 at depths between 5 and 12 feet below the ground surface. However, 
these data were not included in the ERA because no exposure pathway to subsurface 
soils exist for ecological receptors. It should be noted that selection of the 
surface soil sampling locations toward the suspected area of contamination is 
likely to result in a data set that is biased toward the highest or worst-case 
concentrations and may not be representative of the entire area of Site 14. Two 
subsurface soil samples, 14SSOlOl and 14SSO202, were collected from test pits at 
Site 14. 
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Table 7-2 presents a summary of the analytical data and the following informa- 
tion: frequency of detection, range of detection limits, range of detected 
concentrations, average of detected concentrations, background screening 
concentrations, ecological screening values, and selected ECPCs. ECPCs selected 
for the surface soil samples collected at Site 14 include one VOC (methylene 
chloride), two SVOCs (chrysene and bis(2-ethylhexyl)phthalate), and three 
inorganics (aluminum, manganese, and vanadium). 

7.4 EXPOSURE ASSESSMENT. The purpose of the ecological exposure assessment is 
to estimate or quantify the amount of an ECPC to which an ecological receptor may 
be exposed. The following sections briefly describe how contaminant exposures 
are estimated or measured for wildlife, terrestrial plants, and invertebrates at 
Site 14. The contaminant pathway model (Figure 7-2) provides a summary of the 
potential exposure pathways that exist at Site 14 for each group of receptors. 
Additional details regarding the exposure assessment are provided in the GIR 
(ABB-ES, 1998). 

7.4.1 Calculation of EPCs The EPC is a representative concentration used for 
evaluating risks throughout this ERA. RME and CT concentrations are derived for 
each ECPC. If the sample size is greater than or equal to 10, the RME value is 
equal to the lesser of the maximum detected concentration and the 95th percent 
upper confidence limit (UCL) calculated on the log-transformed arithmetic mean 
(USEPA, 1992d). One-half of the detection limit is used to calculate the 95th 
percent UCL. If the sample size is less than or equal to nine, th.e RME 
concentration is equal to the maximum detected concentration. If potential risks 
are predicted based on the RME scenario, then the CT exposure scenario is also 
evaluated. The CT exposure concentration is represented by the arithmetic mean 
of all samples. One-half of the detection limit is also used as a surrogate 
value for sample results that are below the detection limit. 

Because less than 10 surface soil samples were collected at Site 14, the maximum 
detected concentration is used as the RME concentration (USEPA, 1992d). Table 
7-2 presents the RME and CT EPCs for selected ECPCs. 

7.4.2 Terrestrial Wildlife Exposure routes for wildlife receptors include 
direct and indirect ingestion of soil and ingestion of food containing site- 
related chemicals. The actual amount of an ECPC taken in by wildlife species 
(i.e., ingestion dose in milligrams per kilogram per day [mg/kg-day]) depends on 
a number of factors. A potential dietary exposure (PDE) model is used to 
estimate exposure to representative wildlife species. The PDE (or body dose) is 
calculated for each ECPC in surface soil using the equations presented in 
Table 7-3 and the methodologies described in the GIR (ABB-ES, 1998). 

Wildlife species from different trophic guilds that may be present at the site 
were selected for the PDE model. The model uses species-specific feeding and 
habitat characteristics to estimate chemical exposures to wildlife species 
respective to their position in the food chain. Terrestrial receptors were 
chosen to represent the trophic levels typically found in the planted pine forest 
habitat and disturbed open area present at Site 14. The representative wildlife 
species considered in the ERA are summarized in Table 7-4 and discussed below. 

. Cotton mouse (Peromyscus gossypinus). The cotton mouse represents a 
small mammalian herbivore that could potentially be exposed to con- 
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Table 7-2 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Average Background Ecological Chemical Average Exposure Point 

Analyte of Reporting Detected of Detected Screening Screening of Ecological of All Concentration 

Detection’ Limit Concentration* Concentrations” Concentration4 Value’ Concern’ Samples’ RME’ CT’ 

Volatiles Organic Compounds @g/kg) 

Methylene chloride 216 6 to 11.5 6* to 8 7 ND NA Yes 4.8 a 4.8 

Xylenes (total) l/6 5 to 11.5 2 to 2 2 ND 50 No” 

Semivolatile Organic Compounds kg/kg) 

Chrysene 716 350 t0 380 380 to 380 380 ND NA Yes 217 380 217 

bis(2-Ethylhexyl)phthalate 116 350 to 380 40 to 40 40 80.3 NA Yes 160 40 40 

Inorganic Analvtes (mglkg) 

PJuminum v3 40 to 40 10,100 to 23,800 15,192 15,334 NA Yes 15,192 23,800 15,192 

a\rsenic 616 2 to 2 1.7* to 4.3 2.7 3 20 No” 

Barium 616 40 to 40 6.2 to 24.95* 14.5 23.8 200 No” 

Beryllium 316 1 to 1 0.12 to 0.15 0.13 0.36 NA No” 

Cadmium 11’3 0.59 to 1 0.94 to 0.94 0.94 0.58 1 No” 
Calcium f-v3 1,000 to 1,000 51.9 to 151.5* 94.8 402 NA N0’1,‘2 

Chromium 616 2 to 2 5.9 to 19.6 12.5 10.8 100 No” 
Cobalt w3 10 to 10 0.65 to 1.6 1.4 3 20 No 10.11 

Copper 316 5 to 5 4.9 t0 7.8 5.9 9.4 50 No IO.11 

Cyanide ‘16 0.24 to 0.5 0.16* to 0.16* 0.16 0.26 NA No” 

ron 616 20 to 20 5,470 to I 5,800 10,777 8,588 NA No’* 

Bee notes at end of table. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil 
6, 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of Average Background Ecological Chemical Exposure Point 

Analyte 
Average 

of Reporting Detected of Detected Screening Screening of Ecological Concentration 

Detection’ Limit 
of Ail 

Concentration’ Concentrations? Concentration4 Value’ Concern’ Samples7 RME* CT8 

lnoraanic Analvtes (mglkg) (Continued) 

Lead 616 0.6 to 1 4.3 t0 9.8* 6.1 11.4 50 NolO,11 

Magnesium 6/6 1,000 to 1,000 48.6 to 169.5* 113 258 NA No 11.12 

Manganese 616 3 to 3 33.6 to 559* la7 404 NA Yes ia7 559 167 

Mercury 316 0.08 to 0.1 0.02 to 0.04* 0.03 0.12 0.5 No IO.11 

Nickel 3/6 2.3 to 6 3.5 to 5 4.3 7.2 50 NolO,” 

Potassium 216 129 to 1,000 174 to 322* 248 177 NA No” 

Sodium 316 1,000 to 1,000 170 to 160 176 388 NA Noll,12 

Vanadium 6/6 10 to 10 14.1 to 42.1 28.1 21.2 NA Yes 28.1 42.1 28.1 

Zinc 316 4 to 4 7.7 to 11.1 a.9 15.4 200 NolO, 

see notes at end of table. 



Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

’ Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
* The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, one-half of the detection limit is used 
as a surrogate for the nondetect value. 
’ The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with “R”, “U”, or “UJ” 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. Background screening values for organic 
analyte values are one times the average of detected concentrations, Organic values are included for comparison purposes only (i.e., not used to select ecological 
contaminant of potential concerns). 
5 The ecological screening values are the Dutch Soil Criteria as reported in the U.S. Fish and Wildlife Service, Biological Report (2) “Evaluating Soil Contamination” (Beyer, 
1990). 
’ These chemicals are retained for further evaluation in the ecological risk assessment. 
’ The average of all samples assigns a value of one-half of the detection limit as a surrogate concentration for nondetect values. 
* The reasonable maximum exposure point concentration (EPC) is equal to the maximum detected concentration. 
’ The central tendency (CT) EPC is equal to the lesser of the average of all samples or the maximum EPC. 
” The maximum detected concentration is less than the ecological screening value. 
” The maximum detected concentration is less than the background screening concentration. 
‘* The analyte is an essential nutrient and not considered toxic. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

Samples: 14-SL-01, 14-SL-02, 14-SL-03, 14500101, 14SOO201, and 14SOO301. 
Duplicate sample: 14SOOlOlD. 
Background samples: BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-06, BKSOOlOl, BKSOO201, BKS00301, EKS00401, and BKS00501. 
Background duplicate sample: BKS00201 D. 

RME = reasonable maximum exposure. 
E/s/kg = micrograms per kilogram. 
* = average of sample and duplicate. 
ND = not detected in any background sample. 
NA = not available. 
mg/kg = milligrams per kilogram. 

.> ,, ) 



Table 7-3 
Estimation of Potential Chemical 

Exposures for Representative Wildlife Species 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Estimation of Chemical Exposures Related to Surface Soil 

Scope: Estimates the amount (dose) of a chemical ingested and accumulated by a species via 
incidental ingestion of surface soil and food items containing site-related chemicals. 

Soil The maximum detected concentration of the ecological chemicals of potential concern when the 
Chemical sample size is 5 9, and the lesser of the maximum detected concentration or the 95th percent 
Concentration: upper confidence limit of the mean when the sample size is 2 10. 

Soil 
Exposure Concentration: Soil Soil 

Exposure = ( 
(mdkg) 

%a~fs~i~t x Concentration 1 
(mg/kg) 

Primary Prey Item 
Concentration (TN,) Primary 

Prey Item 
Soil 

Concentration = ( BA=inv or plant ~Concentration ) 
(m/kg) (w/W) 

Secondary Prey Item 
Concentration (T,,): Secondary Tissue 

Prey Item Concentration of 
Concentration = ( BAFmm..bfrd X Primary ) 

(w/kg) Prey Items* 
(w/kg) 

where BAF = Bioaccumulation factor or mg/kg fresh weight tissue over mg/kg dry 
weight soil for invertebrates and plants, and mg/kg fresh weight tissue 
over mg/kg fresh weight food for small mammals and small birds. 

Total 
Exposure 
Related to 
Surface Soil: 

* For a discussion of the weighted chemical concentration in prey items, see explanation of the 
PDE term below, and the General Information Report (ABB-ES, 1998) 

PDE [Pl x Tl + . . . + PNx TN + e '$irel x IRDiee x SFFx ED 
(mg/kgBW-day) = - 

BW 

where PDE = potential dietary exposure (mg/kg BW-day), 
P, = percent of diet composed of food item N, 
T, = tissue concentration in food item N (mg/kg), 
IRDiti = food ingestion rate of receptor (kg of food or dietary item per day), 
BW = body weight (kg) of receptor, 
SFF = site foraging frequency (site area [acres] divided by home range [acres]), 

assumed to be equal to 1 for lethal exposure scenario, and 
ED = exposure duration (fraction of year species is expected to occur on site. 

Notes: 5 = less than or equal to. inv = invertebrate species. 
r = greater than or equal to. mam = mammal species. 
mg/kg = milligrams per kilogram. mg/kg BW-day = milligrams per kilograms of body weight per day. 
% = percent. kg = kilograms. 
BAF = bioaccumulation factor. 
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tamination in soil and in plant tissue (accumulated from the soil). 
The cotton mouse home range is estimated at 0.147 acre and could reside 
entirely on the site. The cotton mouse represents the small mammal 
herbivore community at Site 14. 

Table 7-4 
Ecological Receptors Evaluated 

For Surface Soil 

Remedial investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

f---Y 

Receptor Evaluated 
Method of Evaluation 

Terrestrial Plants NA Benchmark comparison 

Terrestrial Invertebrate 

Cotton mouse 

Short-tailed shrew 

Eastern meadowlark 

Red fox 

Red-tailed hawk 

Note: NA = not applicable. 

NA 

Perom yscus goss ypinus 

Marina brevicauda 

Sturnella magna 

Vulp es vulp es 

Buteo jamaicensis 

Benchmark comparison 

Food-web model 

Food-web model 

Food-web model 1 

Food-web model 

Food-web model 

Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds g-----X . 
suitable habitat in forests, fields, marshes, and brush and has a home 
range of approximately 1 acre. It primarily feeds on earthworms, 
snails, centipedes, insects, small vertebrates, and slugs (DeGraaf and 
Rudis, 1986). Insectivorous species may receive relatively high 
chemical doses of bioaccumulating compounds as a result of their 
voracious appetites. The shrew represents small omnivorous mammals 
that may be found in the pine forest of Site 14. 

. Eastern meadowlark (Sturnella magna). The eastern meadowlark is most 
commonly found in open pastures, prairies, farms, and meadows, and has 
a home range of approximately 5 acres. The meadowlark feeds primarily 
on invertebrates, although its diet is supplemented with plants. The 
meadowlark represents insectivorous avian receptors found in the open 
disturbed area of Site 14. 

. Red Fox (Vulpes vulpes). This omnivorous mammal prefers open woodlands 
and grassy fields and is most active at night and twilight. It is an 
opportunistic forager, feeding on small mammals, birds, amphibians, 
reptiles, invertebrates, berries, and other fruits (Burt and Grossen- 
heider, 1976). The red fox has an estimated home range of approx- 
imately 250 acres and represents the large predatory mammal guild at 
Site 14. 

. Red-tailed Hawk (Buteo jamaicensis). The red-tailed hawk forages in 
open country, frequently on woodland edges, feeding primarily on small 
mammals and has a home range of approximately 800 acres. It will also 
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consume invertebrates, reptiles, and small birds. Red-tailed hawks are 
year-round residents in the southeast areas of the United States and 
are frequently seen perched adjacent to open fields (DeGraaf and Rudis, 
1986). The hawk may reside in forested areas and feed on species that 
have been exposed to affected media at Site 14. 

Parameters for quantitatively evaluating exposures to wildlife include body 
weight, food ingestion rate, home range, and relative consumption of food items. 
Exposure assumptions for each of the representative wildlife species for Site 14 
are provided in Table 7-5 and Table F-6 of Appendix F. In addition to these 
parameters, the species foraging habits and bioaccumulation in food items are 
also considered. 

The site foraging frequency (SFF) is an adjustment term that accounts for the 
frequency a receptor feeds within the site area. The SFF is based on both the 
acreage of the site relative to the receptor's home range and the fraction of the 
year the receptor would be exposed to site-related chemicals (i.e., the explosure 
duration). By definition, the SFF cannot exceed 1. The area of Site 14 
(approximately 3 acres) is larger than the home range for the cotton mouse and 
short-tailed shrew and smaller than the home range for the eastern meadow'lark, 
red fox, and red-tailed hawk. Because all representative wildlife species are 
expected to actively forage at the site year round, it is assumed that the 
exposure durations for these organisms are 1. 

Wildlife species may be exposed to ECPCs in surface soil via incidental ingestion 
of soil or by ingesting prey items that have bioaccumulated these ECPCs. 

This exposure has a PDE estimated for all representative wildlife species for 
each ECPC according to the'equations in Table 7-3 and the methodologies described 
in Subsection 2.4.3 of the GIR (ABB-ES, 1998). 

Bioaccumulation factors (BAFs) are used in the wildlife exposure model to 
estimate the transfer of chemicals between soil and plants or soil invertebrates, 
and between these organisms and primary consumer species. The PDE is determined 
by estimating tissue concentrations of ECPCs in prey items using BAFs for surface 
soil. BAFs for most receptors are extrapolated from literature values or 
estimated using regression equations from scientific literature. Based on the 
evidence provided in several reference materials (Suter, 1993; Maughan, 1993), 
an assumption is made that VOCs do not bioaccumulate in prey tissue. The general 
approach used to select BAFs for Site 14 is summarized in Table 7-6. 

BAFs for invertebrate and plant food items are defined as the ratio of the ECPC 
concentration in plant or invertebrate tissue (mg chemical/kg tissue wet-weight) 
to the ECPC concentration in surface soil (mg chemical/kg dry-weight soil). BAFs 
reported in the scientific literature for avian and mammalian receptors are the 
reported ratios of ECPC concentrations in the tissues of these receptors (mg 
chemical/kg tissue wet-weight) to the concentrations of ECPCs in their food items 
(mg chemical/kg tissue wet-weight). BAFs for each of the ECPCs evaluated at 
Site 14 are included in Table F-l of Appendix F. 

7.4.3 Terrestrial Plants and Invertebrates Terrestrial plants and invertebrates 
may be exposed to ECPCs via direct contact and root uptake (plants) or ingestion 
(invertebrates) of ECPCs measured in Site 14 surface soil. The Site 14 ERA 
assumes that exposures to terrestrial plants and invertebrates occur within the 
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0.017 [g] 

0.087 [h] 

Table 7-5 
Exposure Parameters for Representative Wildlife Species 

Remedial investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Representative Body Weight 
Wildlife Species (kg) 

Reported Diet 
Assumed Diet for 

Terrestrial Exposure 
Assessment (46 of diet) 

Food Ingestion 
Rate (kg/day) 

Home Range 
(acres) 

Itton mouse [a] 
Worn yscus goss ypinusl 

0.021 [b] Seeds and some insects. [c] 88% Plants 
10% Invertebrates 
2% Soil [d] 

0.0029 [e] 0.147 [f] 

rort-tailed shrew 
larina brevicauda) 

Earthworms, slugs and snails, fungi, 
insects, and vegetation. [c] 

78% Invertebrates 
12% Plants 
10% Soil [c] 

0.0024 [e] 0.96 f 0.09 [c] 

rstern meadowlark 
turnella magna) 

Weed seeds, grass seeds, and inver- 
tebrates including beetles, grubs, 
bugs, grasshoppers, crickets, ants, 
and spiders. [h] 

75% Invertebrates 
20% Plants 
5% Soil [h] 

0.0119 [i] 5 WI 

!d fox 
‘ulpes vulpes) 

4.69 [c] Small mammals, birds, and inverte- 
brates, as well as berries and other 
fruits. [c] 

57% Small mammals 
20% Invertebrates 
10% Small birds 
10% Plants 
3% Soil [c] 

0.24 [e] 250 [c] 

id-tailed hawk 1.02 [h] Primarily small mammals; also birds, 70% Small mammals 0.059 [i] 800 [c] 
uteo jamaicensis) snakes, turtles, frogs, crickets, bee- 27% Small birds 

ties, crayfish, and carp. [c] 3% Soil [c] 

] Values for the deer mouse were used for the cotton mouse (U.S. Environmental Protection Agency [USEPA], 1993b). 
] Average of adult male and female deer mice in North America (USEPA, 1993b). 
] Wildlife Exposure Factors Handbook (USEPA, 1993b). 

- Invertebrate, plant, and soil values for the short-tailed shrew derived from data presented in Whitaker & Ferraro, 1963. 
l Invertebrate, plant, small mammal, small bird, and soil values are averages of values presented in the Wildlife Exposure Factors Handbook. 
* Small mammal, small bird, and soil values are averages of values presented in the Wildlife Exposure Factors Handbook. 

] Deer mouse value used for cotton mouse based on similarities in diet. (Plant, invertebrate, and soil values are averages of values presented in Wildlife 
.posure Factors Handbook) (USEPA 1993b). 
] Calculated using the mammal equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0687 x Wt o~82* (kg) (USEPA, 1993b). 

Average for male and female deer mice, Virginia/mixed deciduous forest (USEPA, 1993b). 
] Mean of means reported for male and female shrews in summer and fall (USEPA, 1993b). 
] Terres (1980). 

Calculated using the bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0582xWt ‘.“’ (kg) (USEPA, 1993b). 

rtes: kg = kilograms. 
% = percent. 

kg/day = kilograms per day. 
f = plus or minus. 



Table 7-6 
Estimation of Bioaccumulation Factors 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Receptor Group 

Terrestrial Plants 

Nature of 
Approach 

General Approach 

Unit: mg/kg wet tissue per Literature values When available, literature values were used to estimate plant BAFs. 
mg/kg dry soil 

Extrapolation and When literature values were not available, plant BAFs for inorganic 
empirical data compounds were obtained from Baes et al. (1984)’ 

Assumption Although evidence suggests that plants may transport organic analyt- 
es with log K,,,,s < 5 (i.e., volatile organic compounds POCs]) from 
the roots into leafy portions (Briggs et al., 1982; Briggs et al., 1983) 
bioaccumulation data for VOCs is generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maugha- 
n, 1993) suggests that analytes with log K,,s c 3.5 are not bioaccum- 
ulated into animal tissue. Therefore, it was assumed that transfer of 
VOCs from plant tissue to animal tissue does not occur. 

Terrestrial Invertebrates 

Unit : mg/kg wet tissue per Literature values When no specific values were available, literature values were u:sed to 
mg/kg dry soil estimate BAFs for invertebrates. 

Assumption Bioaccumulation data for VOCs is generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maugh- 
an, 1993) suggests that analytes with log kd,s 2 3.5 are not bioaccu- 
mulated into animal tissue. Therefore, it was assumed that soil 
invertebrates do not bioaccumulate VOCs. 

Small Mammals 

Unit : mg/kg wet tissue per Literature values When available, literature values were used to estimate BAFs for small 
mg/kg wet food mammals. 

Extrapolation and When literature values were not available, BAFs for small mammals for 
empirical data inorganics were derived from ingestion-to-beef biotransfer factors 

(BTFs) presented in Baes et al. (1984)2. 

Assumption Bioaccumulation data for VOCs are generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; 
Maughan, 1993) suggests that analytes with log K,,.,s < 3.5 are not 
bioaccumulated into animal tissue. Therefore, it was assumed i:hat 
small mammals do not bioaccumulate VOCs. 

See notes at end of table. 
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Table 7-6 (Continued) 
Estimation of Bioaccumulation Factors 

Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

I Receptor Group I Nature of 
Approach I 

General Approach 

Small Birds 

Unit: mg/kg wet tissue per Literature values When available, literature values were used to estimate BAFs for small 
mg/kg wet food birds. 

No information BAFs were not obtained for semivolatile organic compounds or for 
inorganic compounds because there is little bioaccumulation data 
available for birds. lt was assumed that small birds do not accumu- 
late VOCs. 

’ BAFs derived from Baes et al. (1984). Values are based on analysis of literature references, correlations with other 
chemical and physical parameters, or comparisons of observed and predicted elemental concentrations in vegetative and 
reproductive plant material and soil. Data are based on dry weight and were converted to a fresh weight basis assuming 
that plants are 80 percent water. This is generally consistent with the water content of berries (82 to 87 percent water) and 
leafy vegetables (87 to 95 percent water), presented in Suter (1993). Grains contain a much lower percentage of water 
(approximately 10 percent); therefore, this assumption likely underestimates exposure to graminivores. 
* BTFs were converted to a BAF (mg/kg tissue divided by mg/kg food) by multiplying by a food ingestion rate of 50 kg/day 
(fresh weight) per day (average intake for lactating and nonlactating cattle reported in Travis and Arms, 1988). 

Notes: mg/kg = milligrams per kilogram. 
BAF = bioaccumulation factor.’ 

Log K, = Logarithmic expression of the octanol-water partition coefficient. 
< = less than. 
kg/day = kilograms per day. 
VOC = volatile oraanic comoound. 

i-. 
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top one-foot-interval of surface soil. Exposure of terrestrial plants to 
groundwater is not evaluated because the depth to the water table is approximate- 
ly 80 feet bls (see hydrogeological discussion in Chapter 5 of this report). 

7.5 ECOLOGICAL EFFECTS ASSESSMENT. The ecological effects assessment discusses 
the measurement endpoints that were used to evaluate potential adverse impacts 
to the assessment endpoints (i.e., the maintenance of receptor populations). The 
methods used for identifying and characterizing ecological effects for ECPCs in 
surface soil are described in the following subsections and in greater detail in 
Subsection 2.4.4 of the GIR (ABB-ES, 1998). 

Wildlife receptors, terrestrial plants, and terrestrial invertebrates are 
potentially exposed to ECPCs in surface soil at Site 14. The measures of adverse 
ecological effects for these receptors are discussed separately. 

7.5.1 Terrestrial Wildlife The assessment endpoint selected for terrestrial 
wildlife is the survival and maintenance of wildlife populations and communities 
present within the planted pine forest and disturbed area of Site 14. Because 
no long-term wildlife population data are available at NAS Whiting Fie:Ld, a 
direct measurement of this assessment endpoint is not possible. The literature- 
derived results of laboratory toxicity studies that relate the dose of a chemical 
in an oral exposure with an adverse response to growth, reproduction, or survival 
of a test population (avian or mammalian species) are used as a measure o:f the 
assessment endpoint. Wildlife ingestion toxicity data are presented in Appendix 
F, Table F-2. 

Reference toxicity values (RTVs) are derived for each ECPC and representative 
wildlife species according to.the data hierarchy presented in Ecological Risk 
Assessment Guidance for Superfund: Process for Designing and Conducting 
Ecological Risk Assessments, Interim Final (USEPA, 1997d). The RTV represents 
the highest exposure level (e.g., concentration in the diet) not shown to produce 
adverse effects (e.g., reduced growth, impaired reproduction, increased 
mortality). Two RTVs representing lethal and sublethal effects are selected for' 
each ECPC representative wildlife species. Lethal effects are those that result 
in mortality while sublethal effects include those that impair or prevent 
reproduction or growth. The RTVs are assumed to be a measure of the assessment 
endpoints for the protection of the survival, growth, and reproduction of 
terrestrial wildlife populations. Lethal RTVs are developed using the data 
hierarchy discussed in bullet items 1, 2, and 3, while sublethal RTVs are derived 
using the methodology discussed in bullet items 1 and 2: 

1) For contaminants with well-documented adverse effects that are 
applicable to the assessment endpoint, the highest exposure level that 
is a no observed adverse effect level (NOAEL) is selected as the RTV. 

2) If applicable NOAEL values are not available, the RTV was derived from 
the lowest observed adverse effect level (LOAEL). The LOAEL was 
divided by an uncertainty factor of up to 10 times based on consider- 
ation of the exposure duration, type of toxicity test, and the 
relationship between the selectedmeasurement and assessment endpoints. 

3) If NOAEL or LOAEL values are not available, the lowest reported oral 
LD,, value (oral dose [in mg/kg body weight-day] lethal to 50 percent 
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of a test population) is used to derive the lethal RTV. The lethal RTV 
is one-fifth of the lowest reported LD,, value for the species most 
closely related to the representative wildlife receptor. One-fifth of 
an oral LD,, value is considered to be protective against lethal effects 
for 99.9 percent of individuals in a test population (USEPA, 1986b). 
An assumption is made that the value represented by one-fifth of an 
oral LD,, would be protective of 99.9 percent of the individuals within 
the terrestrial wildlife populations and represents a level of 
acceptable risk. 

F--Y. 
“ I 

A summary of lethal and sublethal RTvs selected from the ingestion toxicity data 
is provided in Table F-3 of Appendix F. 

If neither lethal nor sublethal toxicity information is available for a taxonomic 
group, no RTVs are identified and risks associated with the respective ECPC are 
not quantitatively evaluated. However, the absence of specific data for a 
taxonomic group does not imply that there is no toxicological effect associated 
with contaminant exposure by these receptors; therefore, potential risks to these 
taxonomic groups are qualitatively discussed in Section 7.7, Uncertainties. 

7.5.2 Terrestrial Plants and Invertebrates The assessment endpoints selected 
for terrestrial plants and soil invertebrates are reduction in the biomass of 
terrestrial plants and abundance of soil invertebrates used as forage material. 
Site-specific toxicity data for plants and invertebrates are not available for 
Site 14; therefore, the results of toxicity studies from the literature that 
relate the soil concentrations of a contaminant with adverse effects to growth, 
reproduction, or survival of a test population are used as. a measure of the 
assessment endpoint. These study results are summarized for each ECPC in 
Appendix F, Tables F-4 (plants) and F-5 (invertebrates). 

7.6 RISK CHARACTERIZATION. This section presents the risk characterization for 
ecological receptors exposed to affected surface soil at Site 14. Potential 
risks associatedwith exposures to ECPCs in surface soil at Site 14 are discussed 
separately for wildlife, terrestrial plants, and soil invertebrates. Risks to 
wildlife are characterized by comparing the PDE concentrations (based on RME and 
CT exposure concentrations) for each surface soil ECPC with its respective RTV 
(estimated threshold dose for toxicity). Risks for terrestrial plants and soil 
invertebrates are evaluated by comparing toxicity benchmarks to RME and CT 
exposure concentrations. 

7.6.1 Terrestrial Wildlife Risks for the representative wildlife species 
associated with ingestion and bioaccumulation of ECPCs in surface soil and prey 
items are quantitatively evaluated using HQs. HQs are calculated for each ECPC 
by dividing the PDE concentration by the selected lethal and sublethal RTV. HIS 
are determined for each receptor by summing the HQs for all ECPCs. When the 
estimated PDE is less than the RTV (i.e., the HQ < 1), it is assumed that 
chemical exposures are not associatedwith adverse effects to receptors and risks 
to wildlife populations are unlikely to be significant. For instance, if the PDE 
calculated using the RME concentration is less than the lethal RTV, then it is 
assumed that adverse effects to the survival of wildlife populations are unlikely 
to occur. Similarly, if the reasonable maximum PDE is less than the sublethal 
RTV, then it is assumed that adverse effects to wildlife populations related to 
growth and reproduction are unlikely to occur. When an HI is greater than 1, a 
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discussion of the ecological significance of the HQs comprising the HI is 
completed and risks from exposure to CT concentrations of ECPCs are evaluated. 
Although adverse effects to individual birds and mammals are possible at HI 
values of one, the likelihood of population-level effects to terrestrial wildlife 
populations, which was selected as the assessment endpoint for the ERA, are 
considered negligible. 

This HRS evaluates potential ecological effects to individual organisms and does 
not evaluate potential populationwide effects. Contaminants may cause population 
reductions by affecting birth and mortality rates, immigration, and emigration 
(USEPA, 198913). In many circumstances, lethal or sublethal effects may occur to 
individual organisms withlittlepopulation- or community-level impacts; however, 
as the number of individual organisms experiencing toxic effects increases, the 
probability that population effects will occur also increases. The number of 
affected individuals in a population presumably increases with increasing HQ or 
HI values; therefore, the likelihood of population-level effects occurring is 
generally expected to increase with higher HQ or HI values. 

The lethal and sublethal HQs and HIS are calculated for each ECPC and each 
representative wildlife species. Tables F-6 through F-11 of Appendix F present 
the HQ and HI calculations. A summary of risks to representative wildlife 
receptors is provided in Table 7-7. 

Table 7-7 
Summary of HIS for Terrestrial Wildlife’ 

Remedial investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, florida 

Lethal Effects from Sublethal Effects from 
Ecological Receptors Exposure to Reasonable Exposure to Reasonable 

Maximum EPCs Maximum EPCs 

Cotton mouse 0.13 0.25 

Short-tailed shrew 0.74 1.4 

Eastern meadowlark 0.027 0.46 

Red fox 0.0017 0.0035 

Red-tailed hawk 0.00011 0.0019 

’ The information is a summary of the HIS presented in Tables E-6 through E-l 1 of Appendix E. 

Sublethal Effects f,rom 
Exposure to Ceni:ral 

Tendency EPCs 

0.16 

0.9 

0.31 

0.0022 

0.0013 

Notes: EPC = exposure point concentration. 
HI = hazard index. 

Summary HIS for representative wildlife species exposed to RME concentrations of 
ECPCs for lethal effects were less than 1; therefore, lethal risks are not 
predicted for these receptors (i.e., bioaccumulating chemicals are not 
sufficiently high to reduce survivability in terrestrial wildlife populations at 
Site 14). 

The sublethal HI of 1.4 for the short-tailed shrew slightly exceeds 1 based on 
RME concentrations from Site 14. The primary contributor to the sublethal HI is 
aluminum. Because the RME HI value only slightly exceeds 1, and the HI value 
based on CT exposure concentrations is less than 1, population-level sublethal 
impacts to the short-tailed shrew are unlikely. In addition, the distribution 
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of aluminum in surface soil at Site 14 suggests that detected concentrations of 
aluminum in only two of six samples were above the background screening 
concentration of 15,334 mg/kg. These two samples were collected within the 
interpreted landfill area delineated by the geophysical survey. 

- 

In summary, the results of the food-web modeling suggest that reductions in the 
survivability, growth, and reproduction of terrestrial wildlife populations at 
Site 14 is not expected to occur. 

7.6.2 Terrestrial Plants Risks for terrestrial plants are evaluated by 
comparing the selected phytotoxicity RTVs to the RME and CT concentrations. The 
results of this comparison are summarized in Table 7-8. 

RME and CT exposure concentrations of aluminum and vanadium exceed their 
respective phytoxicity benchmarks by three orders and one order of magnitude, 
respectively. Although the RME concentration of manganese slightly exceeds the 
500 mg/kg benchmark value, the CT exposure concentration of 187 mg/kg is well 
below the benchmark value. The landfill area is vegetatedby many voluntee pine 
trees and small shrubs while the majority of the site is covered with planted 
pine trees. As previously discussed, sample locations were selectively biased 
toward the area of suspected contamination and may not be representative of the 
entire area. Although concentrations of aluminum and vanadium near the landfill 
area exceed phytotoxicity benchmarks, it is unlikely that the assessment endpoint 
including plant biomass and/or plant cover would be reduced over the entire area 

2 of Site 14 such that small mammal and bird populations would be affected. 

7.6.3 Terrestrial Invertebrates Risks for terrestrial invertebrates are 
evaluated by comparing invertebrate toxicity benchmark values to RME and CT 
exposure concentrations. The results of this evaluation for Site 14 surface soil 
are also presented in Table 7-8. Invertebrate toxicity benchmark values are not 
available for aluminum, manganese, and vanadium. 

RME exposure concentrations of ECPCs are well below the available invertebrate 
toxicity benchmark values; therefore, it is unlikely that the assessment endpoint 
including invertebrate biomass and/or abundance would be reduced such that small 
mammal and bird populations would be affected at Site 14. 

7.7 UNCERTAINTY ANALYSIS. The objective of the uncertainty analysis is to 
discuss the assumptions of the ERA process that may influence the risk assessment 
results and conclusions. Table 2.5 of the GIR presents several general 
uncertainties inherent in the risk assessment process (ABB-ES, 1998). 

Specific uncertainties associated with exposure to surface soil at Site 14 are 
described below. 

. Surface soil sampling locations were selected based on the suspected 
area of contamination (Figure 3-2). Surface soil samples were not 
collected north of the interpreted landfill area; therefore, the data 
set may be biased high and not representative of the entire area of 
Site 14. Consequently, risks to ecological receptors may be overesti- 
mated. 
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Table 7-8 
Summary of Ecological Risk for Plants and Invertebrates 

in Surface Soil 

. Remedial Investigation Report 
Site 14, Short-Term Sanitary Landfill 

Naval Air Station Whiting Field 
Milton, Florida 

Exposure Point 
RTV 

RTV Exceeded?3 

Analyte Concentrations’ (by RME/by CT) 

RME I CT Plant* I Invertebrate* Plant I Invertebrate 

Volatile Organic Compounds (mglkg) 

Methylene chloride 0.008 0.0048 1,000 150 No/No No/No 

Semivolatile Organic ComDounds (mglkg) 

Chrysene 0.38 0.217 25 34 No/No No/No 

bis(2-Ethylhexyhphthalate 0.04 0.04 1,000 478 No/No No/No 

lnoreanic Analvtes ImglkgJ 

Aluminum 23,800 15,192 50 NA ~~~~~~~~~ 
. . . . . . . . . . . . ..., 

NA 

Manganese 
.:.:.:.:.:.:.:.:.:.:.:.:.:.~:...~~~~~~::::::::~~~:~:~:~: 

559 187 500 NA ~~~~~~ NA :::::::::::::::.::.:;.:.:.:.:... (, 

Vanadium 42.1 28.1 2 
..I.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NA ~jj~~~~~~~~~ NA 

’ Exposure point concentrations (EPCs) are presented in Table 7-2. The RME EPCs are equal to the maximum detected concentration, CT EPCs are equal to the mean 

. . . .A.. . . . . . . . . . . . . . . . . . . . . . . . . . . 

of all concentrations. When the average is greater than the RME EPC, the maximum EPC is used. 
2 Plant and invertebrate RTVs are presented in Appendix E, Tables E-4 and E-5, respectively. Generally, the plant RTVs are the lowest observed effect concentration from 
among growth studies on plants in solid media, and invertebrate RTVs are the lowest concentration lethal to 50 percent of a test population (1Cday soil test on ,&en& 
foetida) from among chemicals in the same chemical class (applies to organic compounds). A conservative factor of 0.2 was applied to invertebrate RTVs; the resultant 
value should be protective of 99.9 percent of the population from acute effects (Neuhauser et al., 1986). 
3 Comparison shown is RME EPC to RTV/CT EPC to RTV. 

Notes: Shading indicates exceedances. 

RME = reasonable maximum exposure. 
CT = central tendency. 
RTV = reference toxicity value. 
mg/kg = milligram per kilogram, 
NA = not available. 



. Risks to avian species may have been underestimated because bioaccumu- 
lation and toxicity data for this taxonomic group are generally lacking 
in the literature. As a result, potential risks associated with sever- 
al ECPCs were not evaluated for avian species. If the toxicological 
and contaminant transport data obtained from studies conducted on 
mammals were used to estimate risks to avian species, then risk 
estimates for birds wouldbe higher. However, there is also uncertain- 
ty in assuming that the metabolic functions of mammals and birds are 
similar enough to use intertaxonomic surrogates. 

. Risks to adult amphibians and reptiles species were not estimated 
because bioaccumulation and toxicity data for this taxonomic group are 
generally lacking in the literature. As a result, potential risks 
associated with ECPCs are uncertain for these species. Intertaxonomic 
surrogates were not used to calculate dietary risks to reptiles because 
of the uncertainty associated with extrapolation of data from endother- 
mic to essentially ectothermic species. 

. 

. 

Site-specific toxicity data for Site 14 surface soil is not available. 
Phytotoxicity and invertebrate benchmark values used in the risk 
assessment were designed for risk screening purposes only and may not 
be relevant to the specific conditions of the surface soil at Site 14. 
The conservative nature of these screening tools may overestimate the 
actual risk to terrestrial plants and invertebrates at Site 14. 
However, invertebrate benchmark values for several analytes are not 
available, potentially resulting in an underestimation of risk for 
terrestrial invertebrates. r--x 

The DDEs for the red fox and red-tailed hawk assume no exposure from 
small birds as prey items due to a lack of avian BAFs. Birds make up 
a small portion of the red fox and red-tailed hawk diet, and for this 
evaluation it is assumed that small birds would not provide a source of 
contaminant exposure. In addition, the risks predicted (i.e., the HQs 
and HIS) for the red fox and red-tailed hawk are so low that is 
unlikely that including avian BAFs (if they were available) would alter 
the findings of the ERA. 

7.8 SUMMARY OF ECOLOGICAL ASSESSMENT FOR SITE 14. Potential risks for 
ecological receptors including terrestrial wildlife, terrestrial plants, and soil 
invertebrates were evaluated for ECPCs in surface soil at Site 14. 

Risks associated with exposures to ECPCs in Site 14 surface soil were evaluated 
for terrestrial wildlife based on a model that estimates the amount of 
contaminant exposure obtained via the diet and incidental ingestion of surface 
soil. Comparison of estimated doses for wildlife species with reference toxicity 
doses representing thresholds for lethal and sublethal effects is the basis of 
wildlife risk evaluation. Risks were not identified for terrestrial wildlife 
resulting from exposure to ECPCs in surface soil; therefore, reductions in the 
survivability, growth, and reproduction of wildlife receptor populations at 
Site 14 is not expected to occur. 

Reduction in terrestrial plant and soil invertebrate biomass used as forage 
material was evaluatedby comparing exposure concentrations for surface soil with 
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toxicity benchmarks. Based on this comparison, plants exposed to RME and CT 
concentrations of aluminum andvanadium in surface soil may be adversely affected 
in the area of the landfill. However, it is unlikely that plant biomass or plant 
cover availability would be reduced over the entire area of Site 14 such that 
small mammal and bird populations would be affected. Similarly, soil inverte- 
brate biomass is also not expected to be reduced because RME concentrations of 
all ECPCs were well below available invertebrate toxicity benchmark values. 

In summary, the results of the ERA suggest that risks are not predicted for 
ecological receptor populations at Site 14. 
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8.0 CONTAMINANT FATE AND TRANSPORT 

This chapter discusses the fate and transport of human health and ECPCs detected 
in soil and groundwater samples at Site 14. Fate, in the context of this 
chapter, refers to the ultimate disposition of a given CPC following its release 
into the environment. Transport refers to the mechanism(s) by which a given 
chemical released into the environment will arrive at its fate. Explanation of 
the fate and transport of chemicals in the environment can be very complicated 
or very simple, depending on the physical, chemical, and biological characteris- 
tics of the compound or metal considered and the environment into which that 
compound is released. 

Several organic compounds and inorganics were detected in soil and groundwater 
sampled at Site 14. Because of the number of potential chemicals detected and 
the myriad fate and transport scenarios possible for those chemicals in the 
media, this discussion will focus only on those chemicals that may pose adverse 
risk to human or ecological receptors, as identified by the HHRA (Chapter 6.0) 
and the ERA (Chapter 7.0) in this report. 

The following discussion of contaminant fate and transport is divided into two 
sections. Section 8.1 discusses potential migration routes of a chemical(s) in 
the media evaluated and does not focus specifically on media found to 'be of 
concern at Site 14. The site-specific persistence, fate, and transport of those 
compounds and elements found to pose a potential risk to human health or the 
environment are discussed in Section 8.2. 

8.1 POTENTIAL ROUTES OF MIGRATION. Several routes of migration are possible for 
a contaminant in the various media: air, soil, surface water, groundwater, and 
biota. These routes are summarized below. 

&. Gases and particulate material can be transported in the atmosphere. 
Organic compounds, metals, and metal complexes that exist as gases at surface 
temperature and pressure may disperse or diffuse into the air and particulates 
may become entrained in air and thereby migrate. The extent to which gaseous 
constituents and particulate material remain airborne is a function of the level 
of excitation of the air (wind and temperature) and fate processes acting on the 
constituent and, for particulates, their density. Particulate material as 

,discussed herein consists of organic compounds and inorganic material that would 
otherwise not be present in a gaseous medium under atmospheric conditions. 

Soil -0 The primary agents of migration acting on soil include wind, rainwater, 
runningwater, biological activity, andhuman activity. Wind commonly transports 
soil in the form of particulate material. Rainwater may cause soil to migrate 
either by washing soil particles downward into the subsurface or by carrying soil 
particles overland to surface water bodies or other areas of deposition. The 
amount and type of vegetative cover and surface disturbance affects the degree 
to which wind and water cause soil to migrate. 

Surface Water. The mechanisms for migration of constituents in surface water are 
dissolution and suspension. Several organic compounds and metals are soluble in 
water and can be transported in the aqueous phase. Other organic compounds and 
elements are not soluble in water, but may be transported by surface water via 
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suspension. The amount of suspended particulate material in surface water is 
largely a function of the water's energy; as that energy decreases, suspended 
material will settle and become part of the soil or sediment. Colloidal material 
may remain in suspension (by electrochemical forces) in water of very low energy 
(e.g., standing water). 

Sediment. Saltation, traction, suspension, biological action, and human action 
are the primary mechanisms of migration for sediment. Physical, chemical, and 
biological processes affecting a constituent will determine where and how 
migration from sediment will occur. 

Groundwater. Groundwater is aliquidmedium capable of transporting constituents 
as colloidal forms, complexes, pure-phase liquids, or dissolved-phase liquids. 
Organic compounds and elements generally reach groundwater either by being placed 
directly into the water table (e.g., disposal pits) or by being leached from soil 
or solid waste to the water table by physical or chemical processes. Groundwater 
may discharge to the land surface, surface water bodies, other aquifers, or 
pumping wells. The migration of constituents from groundwater upon discharge 
depends on the chemical and/or physical processes acting upon that individual 
constituent in the medium to which it is discharged. 

Biota. Biota may be considered a medium for migration of certain organic 
compounds and inorganics. Several compounds and elements are known to accumulate 
in the tissues of organisms at various levels in the food chain. As these 
organisms are consumedby other organisms, compounds and elements are accumulated 
in their tissue and passed on to organisms higher in the food chain. In this 
manner, contaminants may be transported by biota. Additionally, some organisms 
disturb bed sediments in streams and rivers. This disturbance can cause organic 
compounds and elements to be transported downstream as suspended material in 
surface water. 

8.2 CONTAMINANT PERSISTENCE AND FATE. The discussion of contaminant persistence 
and fate in the environment is divided into three subsections. Subsection 8.2.1 
discusses the processes that control the persistence and fate of organic 
compounds and inorganics in the environment. Subsection 8.2.2 discusses the 
primary persistence and fate characteristics of the constituents detected at 
Site 14. Subsection 8.2.3 discusses contaminant transport for Site 14. 

8.2.1 Processes The persistence and fate of chemical constituents in the 
environment depends on various chemical, physical, and biological processes. The 
predominant processes affecting the environmental persistence and fate of 
chemical constituents include solubility, photolysis, volatilization, hydrolysis, 
oxidation, chemical speciation, complexion, precipitation or coprecipitation, 
cationic exchange, sorption, biodegradation or biotransformation, andbioaccumu- 
lation. These processes are briefly summarized below. 

Solubility. The solubility of chemical constituents in water is important in 
assessing their mobility in the environment. This is particularly important for 
the transport and ultimate fate of chemicals from soil and sediment to water 
(i.e., groundwater and/or surface water). Generally, for organic compounds, 
aqueous solubility is a function of molecular size, molecular polarity, tempera- 
ture, and the presence of other dissolved organic cosolvents. For metals and 
other inorganic parameters, solubility is generally controlled by chemical 

WHF-S14.RI 

FGW.09.99 8-2 



speciation, pH, Eh (redox potential), oxygen content, and the presence of 
dissolved and/or colloidal organic compounds (e.g., humic and fulvic acids) or 
other inorganic ion species (e.g., hydroxides and sulfates) (USEPA, 1979). 
Increased solubility is usually directly related to increased environmental 
mobility with groundwater and/or surface water being the principal transport 
medium. Therefore, solubility is a significant factor affecting the fate of a 
compound or element in the water environment. 

Photolysis. Many chemical constituents, particularly organic compounds, are 
susceptible to photolytic degradation, either directly or indirectly. Direct 
photolysis involves a splitting of the chemical compound by light, whereas 
indirect photolysis occurs when another compound is transformed by light into a 
reactive species (i.e., usually an hydroxyl radical) that reacts with and 
modifies the original compound. In general, photolysis primarily occurs within 
the atmosphere, although it may also occur to a limited extent in surface water 
and/or soil under certain environmental conditions (USEPA, 1979). 

Volatilization. Volatilization of organic chemicals from soil or water to the 
atmosphere is an important pathway for chemicals with high vapor pressures. For 
organic compounds, volatilization is a function of partial pressure gradients, 
temperature, and molecular size and is more likely to occur for compounds with 
low molecular weights. In addition, certain metals such as mercury, arsenic, and 
lead are capable of undergoing biologically-mediated transformations (i.e., 
alkylation) that form volatile end products. Volatilization is important for the 
transport of certain chemical constituents from surface soil (i.e., vadose zone), 
sediment, and surface water and is evaluated using Henry's law and other 
associated chemical-specific rate constants. 

Hydrolysis. Hydrolysis involves the decomposition of a chemical compound by its 
reaction with water. The rate of reaction may be promoted by acid (hydronium 
ion, [H,O+]) and/or base (hydroxyl ion, [OH-]) compounds. In general, most 
organic compounds are resistant to hydrolytic reactions unless they contain a 
functional group (or groups) capable of reacting with water. Metallic compounds, 
however, generally dissociate readily in water depending upon the aqueous 
environmental conditions (e.g., pH and ionic strength). For metals, hydrolytic 
dissociation is an indirect process that affects the primary fate and transport 
mechanism of aqueous solubility. 

Oxidation. The direct oxidation of organic compounds in natural environmental 
matrices may occur but this is generally a slow, insignificant transformation 
mechanism of minimal importance (USEPA, 1979). However, some inorganic compounds 
may be rapidly oxidized under naturally occurring environmental conditions when 
the surrounding environment changes from anaerobic to aerobic conditions. 

Chemical Speciation. Chemical speciation is important primarily for metals that 
may exist in multiple forms in the 'environment, particularly within aqueous 
matrices. In general, the aqueous speciation of metals depends primarily upon 
the relative stabilities of individual valence states (which are element 
specific), oxygen content, pH and Eh condition, and the presence of available 
complexating agents and/or other cations and anions (USEPA, 1979). Because 
various metallic species exhibit differential aqueous solubilities and 
differential mobilities within soils and/or sediments (USEPA, 1979), the 
particular speciation of an individual metal will greatly affect its environmen- 
tal mobility. 
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Complexation. For metals, complexation with various ligands is an important 
process because these complexes may be highly soluble in water. Therefore, 
complexation may greatly enhance mobility within environmental matrices, 
particularly in groundwater and surface water, depending upon the aqueous 
solubility of the resulting complex. Complexation depends upon numerous factors 
such as pH, Eh, type and concentration of complexing ligands, and other ions 
present (USEPA, 1979). 

Most metals are capable of forming numerous organic and/or inorganic complexes 
in the natural environment (USEPA, 1979). Metals may form organo-metallic 
complexes, especially with naturally occurring organic acids (i.e., humic and 
fulvic acids). In some cases, these metallic species may exhibit varying affini- 
ties for different organic ligands (i.e., mercury and arsenic for amino acids and 
their derivatives) (USEPA, 1979). Metals may also form metallo-inorganic 
complexes with inorganic ligands such as carbonate, halogens (usually chlorine), 
hydroxyl, and sulfate (USEPA, 1979). However, organo-metallic complex formation 
is usually favored over metallo-inorganic complexes. 

Precipitation and Coprecipitation. Both chemical precipitation and co- 
precipitation are important removal mechanisms, particularly for metals and 
metallo-cyanides in the environment. Precipitation and/or coprecipitation 
reactions depend on numerous aqueous environmental conditions such as pH, Eh, 
organic ligands present, oxygen content, and cationic and anionic species present 
(USEPA, 1979). Depending on the specific conditions, the removal of aqueous 
metallic species and metallo-cyanides from groundwater and/or surface water can 
greatly affect a metal's environmental mobility and, hence, its ultimate fate and 
transport. 

Cation Exchange. Cation exchange is important primarily for metals and other 
ions that may substitute with other cations of similar charge and size within the 
lattice structure of clay minerals in soil and/or sediment (USEPA, 1979). 
Therefore, this process can significantly affect the mobility of an aqueous metal 
cation by removing it from solution under certain environmental conditions. 

Sorption. The sorption of chemical constituents by inorganic particulate matter 
(i.e., soil or sediment) and organic compounds is an important process that 
affects mobility in the environment. This process is particularly important for 
the fate and transport of chemicals from soil or sediment to water (i.e., 
groundwater and surface water). In general, most metals exhibit a potential for 
adsorption to inorganic particulate matter and organic compounds (USEPA, 1979). 
Organic compounds also exhibit sorptive capability, but show greater variability 
in their ability to sorb to particulate or organic matter. The tendency for 
organic compounds to sorb to soils or sediment is reflected in their organic 
carbon partitioning coefficients (K,,). K,, is a measure of relative adsorption 
potential. The normal range of K,, values is from 1 to lo7 with higher values 
indicating greater sorption potential. Actual adsorption is chemical specific 
and is largely dependent on the organic content of the soil. The fraction of 
organic carbon, f,,, in soil times the K,, is defined as the distribution 
coefficient, Kd. The K, is a ratio of the concentration adsorbed to the 
concentration partitioned to water. 

Regardless of chemical class, sorption is a reversible process whereby desorption 
can be favored over sorption under certain environmental conditions (e.g., low 
pH for metals). For organic compounds in general, as the molecular weight 
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increases and the aqueous solubility decreases (i.e., low polarity and high 

P 
hydrophobicity), the sorptive binding affinity increases (i.e., K,, increases). 
The tendency for chemical constituents to adsorb to inorganic particulate and/or 
organic compounds is a particularly important process because sorption to soils 
and/or sediments can effectively reduce a chemical constituent's mobility. 

Biodegradation or Biotransformation. Biodegradation is a result of the enzyme- 
catalyzed transformation of chemicals. Organisms require energy, carbon, and 
essential nutrients from the environment for their growth and maintenance. In 
the process, chemicals from the environment will be transformed by enzymes into 
a form that can be used by the organism. The biodegradation rate is the rate by 
which contaminants will be degraded. The rate is a function of microbial biomass 
and, a chemical's concentration under given environmental conditions. When a 
pollutant is introduced into the environment, there is often a lag time before 
biodegradationbegins while the organism generates an enzyme capable of digesting 
the chemical. Co-metabolism occurs when a pollutant can be biotransformed only 
in the presence of another compound that serves as a carbon and energy source 
(USEPA, 1979). 

Bioaccumulation. Bioconcentration and bioaccumulation data are important when 
evaluating the impact of chemicals in the aquatic environment. The process is 
characterized by hydrophobic chemicals that canbe partitioned into fat and lipid 
tissues and inorganic chemicals that can be partitioned into bone marrow. The 
bioconcentration factor is ameasure of the concentration of a chemical in tissue 
(on a dry-weight basis) divided by the concentration in water, and is a commonly 
used parameter to quantify bioconcentration (USEPA, 1979). The process is 
significant because bioaccumulation magnifies up through the food chain. 

8.2.2 Persistence and Fate of Site 14 CPCs This section discusse,s the 
persistence and fate characteristics for CPCs detected at Site 14. To focus the 
discussion of persistence and fate characteristics, only those constituents that 
were (1) identified by the human health or ERAS (presented in Chapters 6.0 and 
7.0, respectively) as CPCs and (2) those constituents that were present above 
relevant standards will be addressed. These constituents are summarized below 
by medium for Site 14. 

Human Health Assessment Constituents 

. Surface soil: aluminum, arsenic, iron, and manganese. 

. Groundwater: arsenic. 

Ecological Assessment Constituents 

. Surface soil: methylene chloride, chrysene, bis(2-ethylhexyl)pyrene, 
aluminum, manganese, and vanadium. 

The fate and persistence characteristics of these constituents are summarized 
below by analytical fraction. 

vocs 

Methvlene chloride. Methylene chloride is a man-made chemical used as an 
p industrial solvent and a paint stripper. Mostof the methylene chloride released 

to the environment results from its use as an end product by various industries. 
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Methylene chloride is not strongly sorbed to soils or sediment and is likely to 
be highly mobile in soils, thus can be expected to leach into groundwater. ./I 
Methylene chloride has a vapor pressure of 349 millimeters of mercury at 20 
degrees Celsius, therefore, it tends to volatilize to the atmosphere from water 
and soil. Because of its high vapor pressure, volatilization to the atmosphere 
is the most likely fate process (Agency for Toxic Substances and Disease Registry 
[ATSDR], 1993a). 

svocs 

Bis(2-ethvlhexvl)phthalate. Bis(2-ethylhexyl)phthalate (also known as di(2- 
ethylhexyl)phthalate) (C,,H,,O,) is principally used as a plasticizer in the 
production of polyvinyl chloride (PVC) and vinyl chloride resins. PVC is used 
in many common household items such as toys, vinyl upholstery, shower curtains, 
adhesives, and as a component of paper and paperboard. Bis(2-ethylhexyl)phthala- 
te has also been used as a solvent, an acaracide in orchards, and as an inert 
ingredient in pesticide products (ATSDR, 1991a). 

Bis(2-ethylhexyl)phthalate is a widely used chemical that enters the environment 
primarily through the disposal of industrial and municipal wastes in landfills. 
Bis(2-ethylhexyl)phthalate tends to adsorb strongly to soil and sediment and to 
bioconcentrate in aquatic organisms. Sorption, bioaccumulation, andbiodegrada- 
tion are likely to be competing processes, with the dominant fate being 
determined by local environmental conditions (ATSDR, 1991a). 

Bis(2-ethylhexyl)phthalate has a strong tendency to be adsorbed to atmospheric 
particulate matter, soils, and sediment. Bis(2-ethylhexyl)phthalate biodegrada- 
tion in soil is slow since strong adsorption reduces the availability for 
degradation. Biodegradation is expected to occur under aerobic conditions. 
Bis(2-ethylhexyl)phthalate may slowly volatilize into air. In air, direct 
photolysis and photooxidation are not likely (ATSDR, 1991a). 

Bis(2-ethylhexyl)phthalate is relatively insoluble; however, it may leach to the 
groundwater in the presence of common organic solvents such as alcohols and 
ketones. Bis(2-ethylhexyl)phthalate in the water will undergo biodegradation 
under aerobic conditions. Chemical hydrolysis occurs too slowly to be important 
(ATSDR, 1991a). 

Polynuclear Aromatic Hydrocarbons (PAHs). One polynuclear aromatic hydrocarbon 
(PAH) was identified as a CPC (chrysene) at Site 14. PAHs are a group of 
chemicals that are formed during the incomplete burning of coal, oil, gas, wood, 
garbage, or other organic substances. PAHs can either be man-made or occur 
naturally. A few of the PAHs are used in medicines and,to make dyes, plastics, 
and pesticides, while others are contained in asphalt used in road construction. 
There are more than 100 different PAH compounds (ATSDR, 1993b). 

In air, PAHs are found sorbed to particulates and as gases. Particle-bound PAHs 
can be transported long distances and are removed from the atmosphere through 
precipitation and dry deposition. PAHs are transported in surface water by 
volatilization and sorption to settling particles. The compounds are transformed 
in surface water by photooxidation, chemical oxidation, andmicrobialmetabolism. 
Sorption of PAHs to soil and sediment increases with increasing organic content 
and is also directly dependant upon particle size. Microbial metabolism is the 
major process for degradation of PAHs in soil environments. PAHs have relatively 

.-*, 

n. 
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low solubilities, but if transported through soil by either leaching or colloidal 
movement, 

I 
PAHs can enter groundwater andbe transported within an aquifer (ATSDR, 

1993b). 

Inorganic Analytes 

Aluminum. Aluminum is the third most common element in the environment, though 
not generally found in elevated concentrations in groundwater. Aluminum is known 
to complex readily; however, high concentrations present in groundwater are 
generally due to silt-sized particles of aluminum-containing compounds often 
present as clays or aluminum hydroxides. Complexing and polymerization otf the 
most commonvalence state of aluminum, A1+3, represents the predominant transport 
mechanism for aluminum in the environment. 

Arsenic. Arsenic has two stable forms in solution in groundwater, arsenate 
(As5+) and arsenite (As3+). In groundwater with pH ranging from 3 to 7, the 
monovalent arsenate anion HzAsO,- is the dominant form. Upon entering surface 
water, via groundwater discharge, arsenic may partition to sediment from solution 
by hydrous iron oxide adsorption and/or coprecipitation (or a combination of 
both) with sulfides in the sediment. The Eh and pH conditions of the surface 
water and sediment govern the effectiveness of these mechanisms (adsorption and 
coprecipitation) as a sink for arsenic. These mechanisms appear to be the major 
inorganic factors controlling arsenic concentrations in surface water (Hem, 
1992). 

Arsenic may be very mobile in the aquatic environment, cycling through the 'water 
column, sediment, biota, and air. Most arsenic released into the environment (on 
the earth's surface) eventually ends up either in sediment (in stream beIds or 
lakes) or in the oceans. Eh and pH conditions largely govern the fate of arsenic 
(USEPA, 1979). 

Iron -. Iron is the second most abundant element in the environment though 
dissolved concentrations present in groundwater are generally low. The chemical 
behavior of iron and its solubility depend upon the oxidation intensity and pH 
of the environmental system in which it is found. Iron exists in two valence 
states, Fe2+ and Fe3+, with the Fe2', or ferrous, form the most dommon form of 
iron found in solution in the reducing conditions within the groundwater 
environment. Dissolved iron generally sorbs to sediment and may precipitate as 
iron hydroxide or may oxidize to form iron oxides and iron oxyhydroxides (USEPA, 
1979). Iron also may complex with organic molecules, especially fluvic andhumic 
acids. Aerated or flowing water with a pH in the range of 6.5 to 8.5 should 
contain little dissolved iron. 

Manganese. Manganese is a naturally occurring element found in soil, lakes, 
streams, and food. Manganese does not occur in the environment as a pure metal, 
but is found combined with other chemicals like oxygen, sulfur, and chlorine. 
Elemental manganese and inorganic manganese compounds have negligible vapor 
pressures, but exist in air as suspended particulate matter derived from 
industrial emissions or the erosion of soils. Manganese is often transported in 
rivers as suspended sediment. The metal may exist in any of four oxidation 
states (2+, 3+, 4+, or 7+). Mn+2 is the most common form found in water with a 
pH between 4 and 7, but manganese may oxidize at a pH greater than 8. The 
transportation of manganese in water is controlled by the solubility of the 
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specific chemical form present and the characteristics of available anions 
(ATSDR, 1991b). 

Vanadium. Vanadium commonly exists in the V3+, V4+, and V5+ valence states. Its 
aqueous chemistry is quite complex, but overall concentrations seem to be 
controlled more by availability of a vanadium source rather than equilibrium 
considerations. Bioconcentration of vanadium by vegetation has been reported by 
several-researchers. 

8.2.3 Transport of Contaminants This section discusses the transport of 
chemicals invarious media at Site 14. All media, surface soil, subsurface soil, 
surface water, sediment, and groundwater will be discussed. 

Surface Soil. Transport of the CPCs in soil is dependent on several factors, as 
discussed in Section 8.1. The primary agents of migration acting on soil include 
wind, water, and human activity. Soil can also act as a source medium from which 
the CPCs are transported to other media. Transport of the CPCs from soil via 
wind is not expected to be a major transport mechanism because of the vegetation 
present at Site 14. Vegetative cover is an effective means of limiting wind 
erosion of soil. Humans are effective at moving soil and can greatly affect the 
transport of soil-bound chemicals at hazardous waste sites. Under the current 
use of Site 14, human activity is not a major transport mechanism for the CPCs 
in soils. This condition may change based on the future use of Site 14. 

Water can cause the transport of soil and, therefore, the CPCs in soil, via the 
mechanisms of physical transport of soil or the leaching of constituents from the 
soil to groundwater. Soil erosion, the physical transport of soil via surface 
water runoff, is currently not considered a major mechanism for the transport of 
the CPCs in soil at Site 14 because of the vegetation at the site and the nature 
of the constituents remaining in the soil at the site. 

The majority of the analytes detected in the soil at Site 14 are likely to remain 
attached to the soil because most metal analytes adsorb readily to or are natural 
constituents of clays and other minerals. 

Surface Water. There are no permanent surface water bodies associated with 
Site 14. The "Y" drainage ditch is located approximately 400 feet east of site; 
however, off-site migration of site-related surface soil constituents to the 
ditch is unlikely because the surrounding vegetation. 

Currently, transport of the CPCs at Site 14 via runoff is not considered an 
important transport mechanism because of (1) high infiltration capacity of soil 
at the site, (2) the heavy vegetation surrounding Site 14,‘and (3) the tendency 
of the surface soil contaminants at the sites to remain attached to clays in the 
soil. 

Sediment. The transport of sediment at Site 14 by the action of humans is not 
currently a significant transport mechanism. Little or no surficial erosion is 
likely due to vegetative cover. Surficial drainage from the site is toward the 
"Y" ditch, but it is not considered a significant transport mechanism. 

Groundwater. Arsenic was the only HHCPC identified at Site 14. Arsenic has two 
stable forms in solution in groundwater, arsenate (As5+) and arsenite (As3+). In 
groundwater with pH ranging from 3 to 7, the monovalent arsenate anion H2As04- 
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is the dominant form. Currently, groundwater at Site 14 is not used for any 
potable or nonpotable purpose. Transportation of arsenic through its mo‘bility 
in groundwater is possible. During groundwater discharge to surface -water, 
arsenic may partition to sediment from solution by hydrous iron oxide adsorption 
and/or coprecipitation (or a combination of both) with sulfides in the sediment. 

Hydrogeology at Site 14 is discussed in Section 5.2 of this report. Grounldwater 
flow direction in the surficial aquifer at Site 14 is primarily to the south- 
southeast. Big Coldwater Creek acts as a point of discharge approximately 9,000 
feet east-southeast of the site. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 

9.1 CONCLUSIONS. The following is a summary based on the RI investigations at 
Site 14, Short-Term Sanitary Landfill, NAS Whiting Field. 

. The soil at Site 14 is interbedded sand, silt, and clay ranging from 
very fine to medium grain size. An approximately 25-foot-thick: clay 
layer was encountered at 74 feet bls in one monitoring well soil 
boring, but it is unknown if the layer is continuous throughout the 
site. 

. The groundwater water table is located approximately 80 feet bls at 
Site 14. The groundwater flow direction is to the southeast and likely 
discharges to Big Coldwater Creek east-southeast of the facility. The 
average horizontal seepage velocity for the Southeast Disposal Area 
sites was approximately 27 ft/yr. 

. Interpretation of the geophysical survey suggested presence of two 
anomalies which were interpreted to be former disposal areas. 

. Methane and TVOCs were detected at four of the 24 soil gas locations 
investigated. At these locations, methane, accounted for 80 percent or 
greater of the total gas measurement. However, the occurrence of soil 
gas appears to be limited in area1 extent and there is no evidence of 
off-site migration. 

. Surface soil samples were reported to contain two VOCs (xylene and 
methylene chloride) and two SVOCs (chrysene and bis(2-ethylhexyl)- 
phthalate. The concentrations detected did not exceed the USEPA Region 
III RBCs or the Florida soil cleanup target levels. 

. Nine inorganic analytes (aluminum, arsenic, barium, cadmium, chromium, 
iron, manganese, potassium, and vanadium) were detected in surfacje soil 
samples at concentrations exceeding the background screening criteria. 
Aluminum, arsenic, beryllium, iron, and manganese were detected at 
concentrations that exceeded either the USEPA Region III RBCs or 
Florida soil cleanup target levels. 

. Subsurface soil samples collected from test pits contained four VOCs 
(acetone, ethylbenzene, toluene, and xylenes) and three SVOCs (4- 
methylphenol, naphthalene, and bis(2-ethylhexyl) phthalate) at 
detectable concentrations. All reported concentrations were bellow the 
Florida soil cleanup target levels and USEPA Region III RBCs. Nineteen 
inorganic analytes were detected in the subsurface soil samples. 
However, only arsenic was detected at concentrations that exceedled the 
USEPA Region III RBCs for residential and industrial soil and F:Lorida 
soil cleanup target levels for residential and industrial soil,. The 
detected arsenic concentrations did not exceed the background screening 
value for the facility. 

. The pH values reported for the groundwater samples at Site 14 were 
below the lower range of the Florida secondary drinking water standard 
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of 6.5 standard units but were within the range observed in background 
samples collected at NAS Whiting Field. 

. Carbon disulfide was the only organic compound detected in the Phase 
IIB groundwater samples collected at Site 14. The detected concentra- 
tion did not exceed the Federal MCLs or the Florida groundwater cleanup 
target levels. Nine inorganic analytes were detected in groundwater 
samples. None of the analytes were detected at concentrations above 
the USEPA MCLs or the Florida groundwater cleanup target levels. 

. Human health CPCs identified at Site 14 include aluminum, arsenic, 
iron, manganese, and vanadium in surface soil, and arsenic in groundwa- 
ter. No human health CPCs were identified for subsurface soil; 
therefore, no additional evaluations were performed. 

. The human health CPCs detected in surface soil and groundwater are not 
likely to pose unacceptable carcinogenic risks to the receptors 
evaluated based on evaluation of the samples using USEPA guidelines and 
target risk range. 

. The total ELCR of 1~10~~ at Site 14, associated with exposure to soil 
by a hypothetical future resident exceeds Florida's target risk level 
of concern 1~10~~ due to arsenic, However, it should be noted, that 
concentrations of arsenic detected in NAS Whiting Field background 
samples exceeded Florida soil residential cleanup goals and may result 
in an unacceptable carcinogenic risk. It is likely that naturally 
occurring arsenic contributes to the FDEP target risk-level exceedance. 

/- ", 
. The total ELCR of 1~10~~ at Site 14, associated with ingestion of 

groundwater by hypothetical future resident exceeds Florida's target 
risk level of concern due to arsenic. Additionally, it should be noted 
that the EPC for arsenic is an order of magnitude less than the Federal 
drinking water standard and Florida groundwater cleanup target level. 

. The surface soil, subsurface soil, and groundwater noncancer risks are 
below USEPA and FDEP target levels for all potential current and 
hypothetical future receptors. 

. ECPCs in surface soil include one VOC, methylene chloride; two SVOCs, 
chrysene, and bis(2-ethylhexyl)pyrene; 
aluminum, 

and three inorganic analytes, 
manganese, and vanadium. 

. The results of the ERA suggest that risks are not predicted for 
terrestrial wildlife resulting from exposure to ECPCs in the surface 
soils; therefore, reduction in the survivability, growth, and reproduc- 
tion of wildlife receptor populations at Site 14 are not expected to 
occur. 

. Reduction in terrestrial plant and soil invertebrate biomass used as 
forage material was evaluated by comparing exposure concentrations for 
surface soil with toxicity benchmarks. Based on this comparison, 
plants exposed to RME and CT concentrations of aluminum and vanadium in 
surface soil may be adversely affected in the area of the landfill. 
However, it is unlikely that plant biomass or plant cover availability 
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would be reduced over the entire area of Site 14 such that small mammal 
and bird populations would be affected. Similarly soil invertebrate 
biomass is not expected to be reducedbecause RME concentrations of all 
ECPCs were well below available invertebrate toxicity benchmark va:Lues. 

9.2 RECOMMENDATIONS. Based upon the interpretation of findings from the RI 
activities, a focused feasibility study is recommended for Site 14 to address the 
presence of arsenic and vanadium in surface soil. 

Although groundwater analytical results, summaries, and conclusions are inc:Luded 
in this RI report, the groundwater at NAS Whiting Field has been designated as 
a separate site (Site 40, Facilitywide Groundwater). Therefore, chemicals in the 
groundwater that pose a threat to human and ecological receptors will be 
evaluated as part of the Site 40 RI/FS. The Site 40 assessment will supersede 
the evaluation presented in this report. 
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10.0 PROFESSIONAL REVIEW CERTIFICATION 

'The work and professional opinions rendered in this report were conducted or 
developed in accordance with commonly accepted procedures and protocols 
consistent with applied standards 'of practice. This report is based on the 
geologic investigation and associated information detailed in the text and 
appended to this report. If conditions are discovered or determined to exist 
that differ from those described, the undersigned geologist should be notified 
to evaluate the effects of any additional information on the assessment described 
in this report. The remedial investigation for Site 14, Short-Term Sanitary 
Landfill, was developed for NAS Whiting Field in Milton, Florida, and should not 
be construed to apply for any other purpose or to any other site. 

, B 
4 

Professional Geclogist 
P.G. No. 1595 

/I&Z?-99 _ - +-I- 
Date 
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..,. 
Sample Delivery Group Versus Sampie ideniihation . :. tac#: .i 779p 

Ffkjeci Name: N&3 Whiting Field Parameters/Analyticxil Method &jj+ $jj$j& 
I I I I I I I I 

Client ID # Lab ID # 
QC 

Type 

Date 
Matrix Collected VOA SVOA Pesticldes/PCBs Metals Cyanide TRPH 

OlTOOIOI 

01!%0101 

01 SO0201 

01 SO0301 

01s00401 

G8864001 

68864002 

G8864003 

G8884004 

68864005 

TB waler 12-5-95 X 

soil 12-5-95 X X X X X 

soil 12-5-95 X X X X X 

soil 12-5-95 X X X X X 

soil 12-5-95 X X X X X 

Il01s00501 I G8884008 I I soil 

II 02s00401 68864007 FD soil 
1 I I 

II 02SOO401 D I G8864008 1 1 soil FD 

II 02SOO401 DDL G8864008DL soil 

II 02TOOlOl I G8878001 1 I water TB 

II 02s00101 G8878002 soil 
I I 

II 02s00201 I G8876003 1 1 soil 

II 02SOO301 G8876004 soil 

II 02s00501 I 68876005 1 1 soil 

~ 12-5-95 X X X X X 

12-5-95 X X X X X 

12-5-95 X X X X X 

12-5-95 X 

12-6-95 X 

12-6-95 X X X X X 

OlFOOlOl 68876013 

02s00401 MS G8864007MS 

SB water 12895 X X X X X X 

MS soil 12-5-95 X X X X X 

TB = Trip Blank, R = Rlnsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-l 



.’ Table, I , 

sDd*; WF006 Sample Delivery Group Versus @hi@ identificailoq i-J(-g: j@jA 

F%oj+i Name: NAS \rilhiting Field Parameters/Analytics! kdhod .: .Jbb#i ri53~9 

QC Date 
Client ID # LabID# Type Matrix Collected VOA SVOA PesticideslPCBs Metals Cyanide TRPH 

J2SOO401 MSD G8884007MSD MSD soil 12-5-95 X X X X X 

39500101MS G8878008MS MS soil 12-8-95 X 

XWMJ101DUP G8878006MSD DUP soil 12-8-95 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

) 
‘2 

\ > 



t 

$DC# vilFOO7 Sample Dellvery Group Wrsus Sampie identification ., ,,,, : ,, ~ti~~:l779ij 

kojeci Naei: NAS Whiting Field Parameters/Analytical Method : Jot+: i&532-20 

QC Date 
Client ID # LabID# Type Matrix Collected VOA SVOA Pestlcldes/PCBs Metals Cyanide TRPH 

lOTOO G8889001 TB water 12-7-95 X 

10s00101 68889002 FD soil 12-7-95 X X X X X X 

10SOO101R G8889002R soil 12-7-95 X 

10SOO101D G8889003 FD soil 12-7-95 X X X X X X 

10s00401 68889004 soil 12-7-95 X X X X X X 

10s00801 G8889005 soil 12-7-95 X X X X X X 

12SOO301 G8889008 soil 12-7-95 X X X X X X 

12s00101 G8~89007 soil 12-7-95 X X X X X X 

12s00801 G8889008 soil 12-7-95 X X X X X X 

IOROOlOl G8889009 R water 12-7-95 X X X X X X 

13TOOlOl G8895001 TB water 12-a-95 X 

13s00101 G8895002 soil 12-a-95 X X X X X 

I3SOOMl G8895003 soil 12-a-95 X X X X X 

13500301 G8895004 soil 12-a-95 X X X X X 

13s00401 G8895005 soil 12-8-95 X X X X X 

13s00501 G8895008 soil 12-8-95 X X X X X 

14s00101 68895007 FD soil 12-a-95 X X X X X 

14SOO101D 68895008 FD soil 12-8-95 X X X X X 

l4SOO201 G8895009 soil 12-8-95 X X X X X 

‘4s00301 68895010 soil 12-8-95 X X X X X 

0s00101 MS G8889002MS MS soil 12-7-95 X X X X X 

osoolOlMSD G8889002MSD MSD soii i 2-7-95 x X X X X 

OSOOlOlRMS G8889002RMS MS soil 12-7-95 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Math Spike, MSD = Matrix Spike Duplicate 

A-3 



Table I . 

SDG#: iNFOO7 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

10SOO10lRMSD G8889002RMSD 

QC 

Type 

MSD 

Sample Delivery Group Versus Sampie ideiltification 

Parameters/Analytical Method 

Date 
Matrix Collected VOA SVOA Pestlcldes/PCBs 

soil 12-7-95 X 

LDpYi 17igB 

.., . . . job;4i: &3&$) 

Metals Cyanide TRPH 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 



SD&#: WFOOfj Sample Delivery Group V&Us Sample ldbntification ,,. 

Pioject Name: NAS Whiting Field Parameters/Analytical Method .ibb#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pestlcides/PCBs Metals Cyanlde 

5TOOlOl G8913001 TB water 12-g-95 X 

5502001 G8913002 FD soil 12-g-95 X X X X X 

5502001 Df 68913003 FD soil 12-g-95 X X X X X 

5SO2101 68913004 soil 12-g-95 X X X X X 

5802201 68913005 soil 12-g-95 X X X X X 

5802301 68913008 soil 12-g-95 X X X X X 

5902401 G8913007 soil 12-g-95 X X X X X 

5802501 68913008 soil 12-g-95 X X X X X 

5so1501 G8913009 soil 12-g-95 X X X X X 

5so1401 68913010 soil 12-g-95 X X X X X 

5501301 68913011 soil 12-g-95 X X X X X 

5so1601 68913012 soil 12-10-95 X X X X X 

5so1701 68913013 FD soil 12-10-95 X X X X X 

5S01701D 68913014 FD soil 12-10-95 X X X X X 

5SO1801 G8913015 soil 12-10-95 X X X X X 

5so1901 G8913016 soil 12-10-95 X X X X X 

5s00901 68913017 soil 12-11-95 X X X X X 

5S00901RE G8913017RE soil 12-11-95 X 

5ROOlOl 68913020 R water 12-1 l-95 X X X X X 

5so2001 MS G8913002MS MS soil 12-g-95 X X X X X 

5SO2001 MSD G8913002MSD MS0 soil 12-g-95 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-5 



Table I 

SDGW: tvFOO9 Sample Delivery Group Verscis Sample IdentlfliAtioh LDC#: 1??9i3 

Pioject Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PestlcldeslPCBs Metals Cyanide 

15TOO201 G8914001 TB water 12-11-95 X 

15s00101 GE914002 FD soil 12-l l-95 X X X X X 

15SOO101R G8914002R ! soil 12-l l-95 X 

15SOO101D G8914003 FD soil 12-11-95 X X X X X 

15SOO201 GE914004 soil 12-11-95 X X X X X 

15500301 GE914005 soil 12-11-95 X X X X X 

15s00501 G8914008 soil 12-11-95 X X X X X 

15sOo401 68914007 soil 12-l 1-95 X X X X X 

15s00801 GE914008 soil 12-l 1-95 X X X X X 

15sOO701 GE914009 soil 12-1 l-95 X X X X X 

15SOO801 GE914010 soil 12-11-95 X X X X X 

15so1201 G8914011 soil 12-11-95 X X X X X 

15R00201 68914012 R water 12-l l-95 X X X X X 

15s01101 G8914013 soil 12-10-95 X X X X X 

15s01001 68914014 soil 12-10-95 X X X X X 

15500101MS G8914002MS MS soil 12-11-95 X X X X X 

I5S00101 MSD G8914002MSD MSD soil 12-11-95 X X X X X 

l5sOOlolRtbjS GS914002RMS MS soil 12-l 1-95 X 

l5SoO101RMSD G8914002RMSD MSD soil 12-11-95 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS I Mat& Spike, MSD = Matrix Spike Duplicate 



SDG#: tiFOl0 Sample Delivery Group versk Sample lderitiflcaiion, LDC#: i ;ji%E 

Pioject Name: N&5 Whiting Field ParameterslAnqlyticqI Method dob#: 8532-20 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pestlcldes/PCBs Metals Cyanlde 

31s00101 GE924001 soil 12-12-95 X X X X X 

3lSOO201 GE924002 soil 12-12-95 X X X X X 

31 SO0301 GE924003 soil 12-12-95 X X X X X 

31s00401 68924004 soil 12-12-95 X X X X X 

31TOOlOl GE924005 TB water 12-12-95 X 

31ROOlOl GE924008 R water 12-12-95 X X X X X 

31TOO201 GE938001 TB water 12-13-95 X 

31so1501 GE938002 FD soil 12-13-95 X X x X X 

31S01501D GE938003 FD soil 12-13-95 X X X X x 

31SO1801 68938004 soil 12-13-95 X X X X x:* 

llso17o1 G8938005 soil 12-13-95 X X X X X 

HSO1801 GE938008 soil 12-13-95 X X X X y&i 

llsol9Ol GE938007 soil 12-13-95 X X X X X’ 

HS01501MS G8938002MS MS soil 12-13-95 X X X X X 

HSO1501MSD GB938002MSD MSD soil 12-13-95 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Math Spike, MSD = Matrix Spike Duplicate 
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SD&k MFl 1A 

Piqject Matie: ,NA$ Whiting Field 

Table I .,, ‘.:. .” 

Sample Delivery Group Ver+tw Shhple I~er#lijca~~dil . . . . . ., ‘.. ,,, LDC#: 17’7th 

Pai.ameiers/Analyticai kkthod Job& 853240 

Client ID # Lab ID # 

19w00101 RA903001 

19WOOlOlD RA903002 

6WOO101 RI4903003 

19WOO101 MS R.4903001 MS 

19WOOlOl MSD RA903001MSD 

QC Date 

Type Matrix Collected VOA SVOA PestlcldeslPCBs Metals Cyanlde TRPH 

FD water l-5-98 X X X X X X 

FD water l-5-96 X X X X X X 

water l-5-96 X X X X X 

MS water l-5-96 X X X X X X 

MSD water l-5-96 X X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

*-s 
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Table I < 

SDF#: WF012 Sample Delivery Group Versus Samljle ld~ittific~tion LDC#: 4 797d 

Prrjjeci Name: NAS Whiting Field ParameteislAnalyticaI Method Job#: 8!53&30 

QC Date Pesticides/ TCLP 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBS Metals Cyanide Lead Metal8 

llsOO6O1 RA855001 FD soil l-7-96 X 

11S00601D RA855002 FD soil l-7-96 X 

I 1 SO0701 RA855003 soil l-7-96 X 

I 1 SO0801 RA855004 soil l-7-98 X 

11!%0901 RA855005 soil l-7-96 X 

llsolOO1 FtA855006 soil l-7-96 X 

llsollol RA855007 soil l-7-96 X 

I1s01201 FLA855008 soil l-7-96 X 

Ilsol3ol RA855009 soil l-7-96 X 

31 SO0401 RA855010 soil l-7-96 X X X X X 

31s00501 RA855011 FD soil l-7-98 X X X X x 

3lSOO50lD RA855012 FD soil l-7-96 X X X X x 

31%0601 FtA855013 soil l-7-96 X X X X X 

31500701 RA855014 soil l-7-96 X X X X X 

11s01001 RA855015 soil l-7-96 X X X X X 

31s01101 RA855016 soil l-7-96 X X X X X 

31500901 WI85501 7 soil l-7-96 X X X X X 

llsOO8ol RA855018 soil l-7-96 X X X X X 

llsol2ol RA855019 soil l-8-96 X X X X X 

~1S01201R RA855019R soil l-8-96 X 

Hs01301 RA855020 soil l-8-96 X X X X X 

I1 R00201 II&355021 R water l-8-96 X X X X X 

I1 SO0401 R4857001 soil l-7-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-30 \ 
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et ‘h . 

SDG#: ~~012 Sample Delivery Group Veisirs Sample Identification LDC#: 1nic 

Project Nami: NAS Whiting Field Parameters/Analytical Method Job#: 8532~& 

QC Date Pesticides/ 
Client ID # 

TCLP 
Lab ID # Type Matrix Collected VOA SVOA PCBs Metals Cyanide Lead Metals 

31 s00501 RA857002 FD soil l-7-98 X 

~lSOO501D RA857003 FD soil l-7-96 X 

11500601 RA857004 , soil l-7-96 X 

51 SO0701 RA847005 soil l-7-96 X 

llsolOOl RA857006 soil l-7-96 X 

l1s01101 RA857007 soil l-7-96 X 

l1s00901 RA857008 soil l-7-96 X 

llsOO8O1 RA857059 soil l-7-96 X 

l1s01201 RA657010 soil l-8-96 X 

l1s01301 RA857011 soil l-8-96 X 

llSOO501 MS 
:.;;. 

RA855011 MS MS soil l-7-96 X X X X X 

IlSOO501MSD RA855011 MSD MSD soil l-7-96 X X X X X 

~lSOO501MS fW57002MS MS soil l-7-96 X 

~lSOO501MSD RA657002MSD _ MSD _ soil _ l-7-96 . I X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

A-11 



Table I 

StiG#: WFOi3 Sample Delivery Group Versus Sample Ident!ficatlon iOC#: l?vD 

Project Name: NAS Whiting Field Parameters/Analytical Method Job;#: 8532-20 

QC Date Pesticides/ 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBs Metals Cyanlde 

16S00101 RA856001 FD soil l-8-96 X X X X X 

16SOO501 FlA856002 soil l-8-96 X X X X X 

I6SOO401 RA856003 , soil l-8-96 X X X X X 

16SOO901 RA856004 soil l-6-96 X X X X X 

16S00901R RA856004R soil l-8-96 X 

18S01501 RA856005 soil l-8-96 X X X X X 

16SOO201 RA858006 soil l-9-98 X X X X X 

I6500301 FtA856007 soil l-9-96 X X X X X 

‘6SOO801 RA856008 soil l-9-96 X X X X X 

‘6SOO801RE RA856008RE soil l-9-96 X 

~6s00601 RA856009 soil l-9-96 X X X X X 

‘6s00601DL RA856009DL soil l-9-96 X 

6So1201 RA856010 soil l-9-96 X X X X X 

6SO1301 RA866011 soil l-9-96 X X X X X 

lKSOO301 RA656012 soil l-9-96 X X X X X 

lKSOOlO1 RF1856013 soil l-9-96 X X X X X 

6S01001 RA856014 FD soil l-9-96 X X X X X 

6SOlOOlD RA856015 FD soil l-9-96 X X X X X 

6T00101 R4656016 TB water l-9-96 X 

6ROOlOl RA656017 R water l-9-96 X X X X X 

6SOOlOiD R&56018 FD soil l-9-96 X X X X X 

!4TOOlOl R/I871001 TB water l-IO-96 X 

14s00101 R4871002 soil l-IO-96 X X X X x 

TB = Trip Blank, R = R&ate,. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
, 

1 
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$3DG#: WFO! 3 Sample Delivery Group i/ersk Saypie Ideiltifkatiqh 

P’ioject kame: iJAS Whiting Field Paramet&s/AnalyticaI Methqd ; Job&. 8532-20 

QC Date Pesticides/ 

Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBs Metals Cyanide 

6SOlOOlMS FtA656014MS us soil 1-9-96 X X X X X 

6S01001uSD RA656014USD USD soil 1-9-96 X X X X X 

‘4S00101uS RA671002US us soil l-IO-96 X 

!4!300101USD RA671002USD USD soil i-10-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table I 

SD&R WF014 Sample Delivery Group Versus SampI& Ideiltificai!ori L&k i4f4E 

PhjeCf Name: NAS Whiting Field Parameters~AnalyticaI Method Jobb: 853230 

QC Date 
Client ID # LabID# Type Matrix Collected VOA SVOA Pestlcldes/PCEts Metals Cyanlde 

BKROOlOl RA870001 R water l-10-98 X X X X X 

BKTOOIOI RA870002 TEt water l-10-96 X 

16SO1401 RA870003 soil l-1 O-96 X X X X X 

18S00701 RA870004 soil l-IO-96 X X X X X 

16S01101 RA870005 soil l-IO-96 X X X X X 

16SO1701 RA870006 soil l-IO-96 X X X X X 

16s01601 RA870007 soil l-IO-96 X X X X X 

3KSOO201 RA870008 FD soil l-10-96 X X X X X 

3KSOO201 D RA870009 FD soil l-IO-96 X X X x X 

3KSOO501 RA870010 soil l-IO-96 X X X X X 

3KS00401 RA870011 soil l-IO-96 X X x X X 

HBOO401 RA870012 soil I-11-96 X X X X X 

11 BOO301 RA870013 soil 1-l l-96 X X X X X 

HBOO201 RA870014 FD soil 1-I l-96 X X X X X 

~lBC02OlD RA870015 FD soil l-11-98 X X X X X 

11800101 RA870016 soil I-11-96 X X X X X 

11 BOO501 RA870017 soil l-II-96 X x X X X 

llTOO2O1 RA870018 TB witer 1-11-96 X 

3KSOO201 MS RA870008MS us soil l-10-98 X X X X X 

3KSOO201 USD RA870008MSD MSD soil l-IO-96 X X X X X 

TB = Trip Blank, R = Rinsate; SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate 
.- 

4 



S(XJ#: WFO15 Sample Delivery Group Versus, Sample IdWtiflcation iOC#: i 774k 

Phjjtht kniit: NAS Whiting HeId Parameters/Analytical Method Job& 8532$!6 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanlde 

~ORWlOl RAQO8Wl R water 1-18-96 X X X X X 

;OFWl 01 RA908W2 SB water I-18-96 X X X X X 

~OTW101 RA908003 TB water l-18-96 X 

~0s00101 RN308004 FD soil l-18-96 X X X X X 

~OSWIOID RAQO800!5 FD soil l-18-96 X X X X X 

,osw1o1 RAQo8008 soil l-18-96 X X X X X 

‘OSW101 RA908W7 soil 1-18-96 X X X X X 

roswlol lw308008 soil 1-18-96 X X X X X 

;osw1o1 RA908009 soil l-18-96 X X X X X 

YOSW101 RAQO8010 soil 1-16-96 X X X X X 

~osw1o1 RAQO8011 soil l-18-96 X X X X X 

:osw1o1 us RAQ08004MS MS soil l-16-96 X X X X x,: 

:OSWlOlUSD f?A!XNNMSD USD soil l-18-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Tabie II’ 
Summary of Rejected Data (Organic@ 
Surface Soil Investigation, Phase II6 

NAS Whiting Field, Milton Florida 

Organic Compounds 

f--x. 
i 

Compound’ 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 

1 ,4-Dichloroberuene 
1,2,4=Trichlorobenzene 
Acenaphthene 
Pyrene 

No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected resutts 
No rejected results 
No rejected results 

No rejected resutts 
No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 

All compounds 

No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected results 

All compounds 
All compounds 

BDG 1 .Fraction Samrrle Reeson 

Volatiles 
Semivoiatiles 
Pesticides 8 PCBS 

Am06 411 samples 
All samples 
911 samples 

All samples 
All samples 
911 samples 

Volatiles 
Semivolatiles 
Pesticides 8 PCBs 

NFW8 Volatiles 
Semivolatiles 
Pesticides & PCBs 

All samples 
All samples 
All samples 

~~ - 
Volatiles 

Semivolatiles 

All samples 

15s00201 

NFOOQ 

Low USlMSD recoveries 
Low US/MSD recoveries 
Low MS/MSD recoveries 

MS/MSD recoveries 

Pesticides 8 PCBs All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

NFOl 0 Volatiles 
Semivolatiles 
Pesticides & PC8s 

WFllA Volatiles 
Semivolatiles 
Pesticides 8 PCBs 

.f---, 
i. 

WFllB Volatiles 
Semivolatiles 
Pesticides & PCBs 

WF012 Volatiles 
Semivolatiles 
Pesticides & PC& 

All samples 
All samples 
All samples 

All samples WFO13 Volatiles 

Semivolatiles 

Pesticides 6 PCBS 

Low Surrogate recoveries 16s00801 

All samples 

All samples 
All samples 
All samples 

WFO14 Volatiles 
Semivolatiles 
Pesticides & PCBs 

Volatiles 
Semivolatiles 

Pesticides & PCBs 

All samples 
All samples 

WF015 

c0s00101 
s0s00101 

Low Surrogate recoveries 
Low Surrogate recoveries 

.di LI ‘, _1 , 
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Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

lnorgsnic Analytes 

SDG 

wFoo6 

WFO07 

Fraction Sample 

All metals All samples 
Cyanide All samples 
TRPH All samplea 

All metals All samples 
Cyanide All samples 
TRPH All samples 

t -lyte I Reason 
- 

No rejacted results 
No rejected results 
No rejected results 

- 
No rejacted results 
No rejected results 
No rejacted results 

WFOO8 
I 

All metals 
I 

All samples 
Cvanide All samDIes I 

No rejectad results 
No reiected results I 

wFoo9 All metals 
Cyanide 

All samples 
All samples 

No rejected resutts 
No rejected results 

WFOlO 
I 

All metals 
Cvanide 

WFllA All metals 
Cyanide 
TRPH 

WFllB All metals 
Cyanide 
TRPH 

WFO12 All metals 
All TCLP metals 
Cyanide 

All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

All samples 
All samples 
All samples 

No rejected results 
No rejected results 

No rejected results 
No rejected results 
No rejected results 

No rejected results 
No rejected resutts 
No rejacted results 

No rejected results 
No rejected results 
No rejected results 

All samples 
All samples 

No rejected results 
No rejected results -1 

- ~~~~ 
WFO14 Mercury 

Cyanide 

31900301 

All samples 

Mercury 

No rejected results 

Low LCS % Racovery 

WFO15 All metals 

Cyanide 

All samples 

All samples 

No rejected results 

No rejected results 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Surface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

SDG 

YFOO6 

YFO07 

VFOOB 

VFO09 

Organic Compounds 
.. 

Criteria % Recovery 

Client ID Compound % Recovery RPD MS oualiier : .9@ ~“D,.. ,, 

02SOO401 Volatiles None 

Phenol 26-90 92 None 
4-Chloro-3-methylphenol 26-l 03 104 None 
2,4-Dinitrotoluene 28-89 100 None 
Pyrene 35-l 42 29 30 None 

Pesticides & PCBs None 

10s00101 Volatiles None 

4-Chloro-3-methylphenol 26-l 03 111 None 

Pesticides & PCBs None 

15SO2001 Volatiles None 

1.4-Dichlorobenzene 26-104 527 14 142 None 
1,2,4-Trichlorobenzene 36-107 523 12 149 None 
Acenaphthene s19 96 None 
2,4-Dinitrotoluene 28-89 100 94 None 
Pyrene 35-l 42 536 6 67 None 

Pesticides & PCBs None 

15Sooto1 Volatiles None 

2Chlorophenol 25-l 02 $50 16 110 None 
1,4-Dichlorobenzene 26-l 04 0 0 R 
1,2.4-Trichlorobenzene 36-l 07 923 0 3 200 R 
Acenaphthene 31-137 519 0 9 200 R 
Pentachlorophenol 17-109 547 10 127 None 
Pyrene 35-142 0 0 R 

Pesticides & PCBs None 

VFOO9 1 15SOOlOlR 2,CDinitrotoluene 1 26-89 I I I 95 I I UJ 

) 
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Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

--‘,‘) 

1 

. . 
Table IV 

SPG 

VFOlO 

VFllA 

lFllB 

IF012 

IF01 3 

‘FO14 

Client ID 

31s01501 

09w00101 

10s00201 

31 so0501 

16SOlOOl 

9KS00201 

- 

Surface Soil Investigation, Phase ,flB 
NAS Whiting Field, Milton Florida 

Orgariic Compounds 

Ciiibria % Ri 

Compound % Recovery RPD i&3 

Volatiles 

4-Chloro-3-methylphenol 26-l 03 104 
2,4-Dinitrotoluene 28-89 94 

Pesticides & PCBs 

Volatiles 

4-Chloro-3-methylphenol 23-97 104 
4-Nitrophenol 1 O-60 117 
2,4-Dinitrophenol 24-96 106 
Pentachlorophenol 96-l 03 120 

Pesticides & PCBs 

Volatiles 

Pyrene 136 

Pesticides & PCBs 

Volatiles 

4-Nitrophenol 11-114 120 

Pesticides & PCBs 

Volatiles 

Phenol 26-90 
P-Chlorophenol 26-l 02 
Pentachlorophenol 17-109 

Pesticides & PCBs 

Vo!a!i!es 

Pentachlorophenol 17-109 133 
4-Nitrophenol 11-114 

Pesticides & PCBs 

None 

107 
119 
107 
119 

None 
None 
None 
None 

None 

None 

39 None 

None 

f 

‘_ None 

115 None 

None 

None 

U 
103 U 
110 U 

None 

A-19 





- 
Table V 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples; 

Surface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

UFO06 

WFOO6 

NF007 

NF007 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Semivolatiles 

Dieldrin 
Alphachlordane 
Gammachlordane 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Semivolatiles 

Pesticides & PCBs 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Phenanthrene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3cd)pyrene 
Benzo(g,h,i)perylene 
Anthracene 
Carbazole 
Dibenz(a,h)anthracene 

Pesticides & PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 

Semivolatiles 

Pesticides 8 PCBs 

Organic Compounds 

02s00401 
68864007 

12/5/95 

ND 

ND 

a.3 
5.6 
3.5 

09500301 
G8876010 

12/6/96 

ND 

ND 

ND 

10s00101 
GE869002 

12ffm 

ND 

280 ug/Kg 
660 ug/Kg 
580 ug/Kg 
340 uglKg 
500 ug/Kg 
200 ug/Kg 
480 ug/Kg 
360 uglKg 
400 ug/Kg 
180 ug/Kg 
1 a0 ugtug 

370U ug/Kg 
370U ug/Kg 
370U uglKg 

ND 

14s00101 
GE895007 

12/8/95 

8 ugJKg 
6 uglKg 

ND 

ND 

02SOO401 D 
G0S64008 

12/5/95 

ND 

ND 

8.0 
5.1 
2.9 

09S00301D 
GE87601 1 

12l6J96 

5 uglKg 

ND 

ND 

lOSOOlOlD 
G8669003 

12/1/9s 

ND 

1200 ug/Kg 
2300 ug/Kg 
1600 ug/Kg 
1200 uglKg 
1400 ugiug 
360U ug/Ug 
1300 ug/Kg 
900 uglKg 

1000 ugiug 
360 ugtKg 
340 ugiug 
270 ugfKg 

100 ug/Kg 
170 ug/ug 

ND 

14SOOlOlD 
G6895005 

12/8/95 

ND 
ND 

ND 

ND 

I RFD 

4 
9 
19 

- 

Not calculable 

- 

124 
111 
94 

112 
120 

Not calculable 
92 
86 
86 
67 
62 

Not calculable 
Not calculable 
Not calculable 

- 

Not calculable 
Not calculable 

- 

A-21 



Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic Compoupds I RPD 

YFOO8 Client ICI lSSO2001 15SO2001 D 
Laboratory ID G8913002 G8913003 
Collection Date 1 Z/9/95 12/S/95 

Acetone 5 ugwg ND Not calculable 
,. Methylene chloride ND 5 uglKg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

YFOOS Client ID 15SOl701 18S01701D 
Laboratory ID G8913013 G8913014 
Collection Date 12/l o/S5 12/10/95 

Acetone 6 ug/Kg 4 ug/Kg 40 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

rYFOO9 Client ID 15s00101 15SOOlOlD 
Laboratory ID’ G8914002 G8914003 
Collection Date 12/11/95 12/11/35 

Acetone 6 uglKg 7 uglKg 15 

Bis(2ethyihexyl)phthalate ND 1700 uglUg Not calculable 

Pesticides & PCBs ND ND 

HFOlO Client ID 31s01501 31S01501D 
Laboratory ID G8938002 G8938003 
Collection Date 12/13/95 12/13/95 

Acetone ND 5 ug/Kg Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 

NFllA Client ID 09w00101 OSWOOl 01 D 
Laboratory ID RA903001 RA903002 
Collection Date 1 I5196 1 /S/96 

Toluene 1ou ug/L 1 ug/L Not calculable 

Semivolatiles ND ND 

Pesticides & PCBs ND ND 
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Table V ,‘;. - 
Summary of Relative Percent Differences (RPD) f& Original and Field Duplicate Samples 

Surface Soil lnvesti@tipn, Phase IiB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RI% 
- 

UFllB Client ID 10500201 lOSO D 
Laboratory ID RA847002 RA847003 
Collection Date l/5/38 1 I5196 

Acetone 29 ug/Kg 20 ug/Kg 37 

2-Hexanone 11 U uglKg 4 ug/Kg Not caiculabie 
Phenanthrene 68 ug/Kg 310 uglKg 126 
Di-n-butylphthaiate 46 uglKg 380U uglKg Not calculable 
Fluoranthene 160 ug/Kg 420 ug/Kg 90 
Pyrene 170 ugtug 290 ug/Kg 52 
Butylbenzylphthalate 57 uglKg 380U uglKg Not calculable 
Benzo(a)anthracene 87 uglKg 190 uglKg 74 
Chrysene 120 uglKg 220 uglKg 59 
Bis(2ethylhexyf)phthalate 3200 ug/Kg 140 ug/Kg 163 
Benzo(a)fluoranthene 150 uglKg 200 uglKg 28 
Benzo(k)fluoranthene 110 ug/Kg 210 ug/Kg 62 
Benzo(a)pyrene 95 uglKg 150 uglKg 45 
Indeno(l,2,3cd)pyrene 58 ug/Kg 56 ug/Kg 4 
Acenaphthene 380U uglKg 40 ugiug Not calculable 
Anthracene 360U ug/Kg 54 uglUg Not calculable 
Carbazole 38OU uglKg 84 w/Kg Not calculable 

4,4’-DDT 7.0 uglKg 8.9 uglKg 24 
Aroclor 1254 340 uglKg 390 uglKg 14 

C 

YFO12 Client ID 31 so0501 31 SO0501 D 
Laboratory ID RA855011 RA855012 
Collection Date li7P8 f/7/98 

Acetone Q uglKg 8 ug/Kg 12 

Semivolatiles ND ND 

Pesticides 8. PCBs ND ND 
- 

VFO13 Client ID 18SOOlOl 18S00101D 
Laboratory ID RA858001 RA856018 
Collection Date l/8/96 1 I8196 

Acetone 4 q/Kg Q uglKg 77 

Bis(2ethylhexyl)phthalate 45 ug/Kg 38OU ug/Kg Not calculable 

4,4’-DDE 3.2 uglKg 2.0 ug/Kg 46 
4,4’-DDT 3.6 ugKg 2.7 uglKg 34 

- 

NF013 Client ID 18SOlOOl 18S01001D 
Laboratory ID RA858014 RA858015 
Collection Date 1 f9P6 1 PI98 

Acetone 14 uglKg 4 uglKg 111 

Bis(2&ryfhexyl)phthalate 60 uglKg 58 ug/Kg 3 

Dieldrin 33 uglKg 60 ugiKg 58 
4,4’-DDE 13 uglKg 22 uglKg 51 
4,4’-DDT 6.4 ug/Kg 9.0 ug/Kg 34 
Alpha-chiordane 6.8 uglKg 12 ug/Kg 55 
Gammachiordane 4.0 ug/Kg 7.9 ug/Kg 66 
Aroclor 1260 48 uglKg 110 ug/Kg 78 

- 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Sample8 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds I RPD 

WF014 Client ID BKSOO201 BKSOO201 D 

Laboratory ID RA870008 RA870009 

Collection Date l/10/96 1/10/98 

Acetone 8 uglKg 4 w/Kg 67 

Bis(Z-ethylhexyl)phthalate 370U ug/Kg 45 uglKg Not calculable 

Pesticides 8 PCBs ND ND 

WF014 Client ID 31 BOO201 31BOOiOlD 
Laboratory ID RA870014 RA870015 
Collection Date 1/11/98 l/11/98 

Acetone 3 ug/Kg 11 U uglKg Not calculable 

Bis(24hylhexyl)phthalate 370U ug/Kg 46 uglKg Not calculable 

Pesticides & PCBs ND ND 

WFO15 Client ID c0s00101 COSOOl 01 D 
Laboratory ID RA908004 RA908005 
Collection Date 1 I1 S/98 l/18/98 

Acetone 22 uglKg 12U uglKg Not calculable 

Semivolatiles ND ND 

Pesticides & PCSs ND ND 
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Summary of Surrogate Recoveries 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG 

YFOO6 

VFO07 

VFOO8 

IF669 

lFOl0 

Client ID 

All samples 

All samples 

All samples 

All samples 

All samples 

lOROOlOl 

All samples 

All samples 

15802501 

All samples 

All samples 

All samples 

All samples 

All samples 

31s00101 

Organic C0h 

Compound 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 
Decachlorobiphenyl 

Volatiles 

Semivolatiles 

Pesticides & PCBs 
Decachlorobiphenyl 

Volatiles 

Semivoiatiles 

Pesticides & PCBs 

Volatiles 

Semivolatiles 

Pesticides & PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

ounds 
‘. 

Percent Recovery 

All within QC limits 

QC Limits Qualifier 

None 

All within QC limits None 

All within QC limits None 

Ail within QC limits None 

All within QC limits None 

54 

All within QC limits 

All within QC limits 

54 

All within QC limits 

All within QC limits 

60-150 

60-l 50 

1 UJ (all compounds) 

None 

None 

1 UJ (all compounds) 

None 

None 

All within QC limits 

All within QC limits 

None 

None 

All within QC limits 

I - I - I None 
57 60-150 
56 60-l 50 

1 UJlJ (all compounds) 
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Table VI 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compotinds 
,’ .” 

u bi 
SDG Client ID Compound Percent Recovefy Qt$Ll&iitri Safripl& Qualifiki 

/VFl IA All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 
09w00101 Decachlorobiphenyl 56 60-l 50 3 UJ (all compounds) 

Decachlorobiphenyl 50 60-l 50 
09WoOlOlD Decachlorobiphenyl 58 60-l 50 UJ (all compounds) 

Decachlorobiphenyl 51 60-l 50 
16WOOlOl Decachlorobiphenyl 45 60-l 50 UJ (all compounds) 

Decachlorobiphenyl 40 60-l 50 

NFllB Ail samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PC& 
12R00101 Decachlorobiphenyl 33 60-l 50 4 UJ (all compounds) 

Decachlorobiphenyl 29 60-I 50 
10s00201 Decachlorobiphenyl 56 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 55 60-l 50 
10s00301 Decachloroblphenyl 45 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 42 60-l 50 
11 so0201 Decachlorobiphenyl 

i 
50 60-l 50 UJ/J (all compounds) 

NF012 All samples Volatiles All within QC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 54 60-l 50 4 UJ (all compounds) 

31 ROO201 Decachlorobiphenyl 43 60-l 50 
31 s00901 Decachlorobiphenyl 45 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyi 40 60-l 50 
31 so1 201 Decachlorobiphenyi 48 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 50 60-150 
31s01301 Decachlorobiphenyl 46 60-150 UJ (all compounds) 

> 



“,? .A 
Ttible VI 

Summary of Surrogate Recoveries 
Surface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

SDQ 

YFO13 

IF014 

Client ID 

All samples 

16SOO601 

16ROO101 
16S00101D 

16SOO301 

16SOlOOl 

16SO1201 
16SO1301 

24SOOlOl 

BKSOOlOl 

411 samples 

411 samples 

3KROOlOl 

T 
Organic Con 

Compound 

Volatiles 

Semivolatiles 
Nitrobenzene-d5 
2-Fluorobiphenyl 
TerphenyLdl4 
Phenol-d5 
P-Fluorophenol 
2,4,6-Tribromophenol 
2-Chlorophenobd4 
1,2-Dichlorobenzene-d4 

Pesticides 8 PCDs 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xvlene 

Pesticides & PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 

Percent Recovery QC Llmits 

All within QC limits 

3 23-l 20 
3 30-l 15 
4 16-137 
2 24-113 
2 25-121 
3 19-122 
3 20-I 30 
2 20-l 30 

56 60-l 50 
22 60-l 50 
21 60-150 
57 60-l 50 
57 60-150 
54 60-150 
44 60-l 50 
41 60-l 50 
55 60-l 50 
55 60-l 50 
55 60-l 50 
46 60-150 
46 60-150 
41 60-150 
43 60-150 
56 60-l 50 

All within QC limits 

All within QC limits 

43 60-l 50 
39 60-150 

1 

Ctualiiier 

None 

R 

UJ (all compounds) 
UJ/J (all compounds) 

UJ/J (all compounds) 

UJ/J (all compounds) 

UW (all compounds) 
UJ/J (all compounds) 

UJ (all compounds) 

UJ (all compounds) 

None 

None 

UJ (all compounds) 
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Table Vi 
Summary of Surrogate Recoveries 

Surface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 
. . . 

Percent Recovery tic Umits 
.! oi 

SDQ Client ID Compound !+nples Cdiiier 
‘.. 

NF015 All samples Volatiles All within CC limits None 

All samples Semivolatiles All within QC limits None 

Pesticides & PCBs 
C0R00101 Decachlorobiphenyl 55 60-l 50 5 UJ (all compounds) 
AOSOOl 01 Tetrachloro-m-xylene 55 60-l 50 UJ/J (all compounds) 

Decachlorobiphenyl 51 60-l 50 
Decachlorobiphenyl 40 60-l 50 UJ (all compounds 

COSOOlOl D Tetrachloro-m-xylene 26 60-l 50 
Tetrachloro-m-xylene 24 60-l 50 UJ/J (all compounds) 

wosoo1o1 Tetrachloro-m-xylene 39 60-l 50 
Tetrachloro-m-xylene 37 60-l 50 
Decachlorobiphenyl 41 60-l 50 
Decachlorobiphenyl 43 60-l 50 

Yosoo1o1 Tetrachloro-m-xylene 37 60-l 50 UJ (all compounds) 
Tetrachloro-m-xylene 36 60-l 50 

c0930101 Tetrachloro-m-xylene 7 60-l 50 2 R (ND compounds) 
Tetrachloro-m-xylene 7 60-l 50 

s0s00101 Tetrachloro-m-xylene 2 60-l 50 R (ND compounds) 
Tetrachloro-m-xylene 1 60-150 
Decachlorobiphenyl 15 60-l 50 
Decachlorobiphenyl 16 60-l 50 

totes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit is an estimated value. 



Table Vii 
Summary of Compounds Exceeding, instrument Calibration 

Surface Soil iiik%&&&ii; Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounde 

SDG 

NFOO6 

rYFOO7 

“VFOOB 

NF009 

Date Compound Criteria Qualifier 

Initial Callbretion Continuing 
%RSD Calibration %D 

- 
All Volatiles None 

12/7/96 2,4-Dinitrophenol 33.1 UJ 

12lW96 2,4-Dinitrophenol 27.0 UJ 

12/11/96 Diethytphthalate 30.1 UJ 

12/l 2196 Diethylphthalate 27.1 UJ 

11/30/95 Alpha-BHC 21.7 UJ 

11 l3Of95 Alpha-BHC 20.3 UJ 
- 

All Volatiles - None 

12/l 2196 Dimethylphthalate 27.1 UJ 

12/l S/96 Nitrobenzene 25.6 UJ 
Pentachlorophenol 29.6 UJ 

12/l 5196 Nitrobenzene 30.6 UJ 
2,4-Dinitrophenol 41.8 UJ 
4,6-Dinitro-2-methylphenol 30.1 UJ 
Pentachlorophenol 29.6 UJ 
Benzo(k)fluoranthene 26.5 UJ/J 

All Pesticides & PCRs None 
- 

All Volatiles None 

12/l 5195 Nitrobenzene 25.6 UJ 
Pentachlorophenol 29.6 UJ 

12/31/95 2,CDinitrophenol 42.0 UJ 
4-Nitrophenol 27.3 UJ 
Pentachlorophenol 34.8 UJ 
3,3’-Dichlorobenzidine 25.9 UJ 
Benzo(b)fluoranthene 27.7 UJ 

11 I30195 Alpha-BHC 21.7 UJ 

11/30/95 Alpha-BHC 20.3 UJ 
- 

All Voiatiles None 

12/l 5195 Nitrobenzene 25.6 UJ 
Pentachlorophenol 29.6 UJ 

12131 I95 2,4-Dinttrophenol 42.0 UJ 
4-Nitrophenol 27.3 UJ 
Pentachlorophenol 34.6 UJ 
3,3’-Dichloroberuidine 25.9 UJ 
Benzo(b)ftuoranthene 27.7 UJ 

All Pesticides & PCBs None 
- 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

r 
Criteria 1 Compound Date Qualifier 

-Continuing 
Csli bration -%D 

None 

26.1 UJ 
31.4 UJ 
32.6 UJ 

UJ 
UJ 

None 

None 

UJ 

40.0 
37.3 
37.7 
41 .o 

UJ/J 
UJ 
UJ 

UJ/J 

27.7 UJ 
50.9 UJ/J 
34.2 UJ 

48.4 UJ/J 

UJ 

27.7 UJ 
50.9 UJ 
34.2 UJ 

48.4 UJ 

27.2 UJ 
27.2 UJ 
68.1 UJ/J 
69.9 UJ 
29.6 UJ 
31.4 UJ 

26.3 UJ 
51.7 UJ/J 
40.8 UJ 
35.4 UJ 

None 

UJ 
I..,, j 

SDG 

IF010 All 

12/27P5 GNitrophenol I 
Lnzo(b)fluoranthene 
ndeno(l,2,3cd)pyrene 

11/30/95 Alpha-BHC 21.7 

11130195 hIpha-BHC 20.3 

IFllA All 

All 

1110196 

Volatiles 

Semivolatiles 

Endosulfan I 22 

IFllB 1 /lOI Acetone 
P-Butanone 
4-Methyl-2-pentanone 
2-Hexanone 

l/11/96 Trichloroethene 
2-Hexanone 
1 ,1,2,2-Tetrachloroethane 

l/12/96 P-Hexanone 

1 I1 O/96 Endosuifan I 22 

VF012 l/11/96 Trichloroethene 
P-Hexanone 
1 ,1,2,2-Tetrachloroethane 

l/12/96 

l/l 3196 

2-Hexanone 

Chloromethane 
Vinyl chloride 
Acetone 
2-Butanone 
1,2-Dichloroethane 
4-Methyl-2-pentanone 

1 /15/96 Chloroethane 
Acetone 
P-Butanone 
1.2-Dichloroethane 

All 

l/l 7196 Endosutfan sulfate 24.0 
.* 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil InvestiQEition, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

.SDG 

VFo13 

rVFO14 

Date Compound Criteria Qualifier 

Initial -Calibration Continuing 
‘%RSD Callbratton ,%D 

1 I1 5196 1,l -Dichloroethene 33.9 UJ 
Carbon disulfiie 32.8 UJ 

1 I17196 2-Hexanone 41.7 UJ 

1 /13/96 Chloromethane 27.2 UJ 
Vinyl chloride 27.2 UJ 
Acetone 66.1 UJ/J 
P-Butanone 69.9 UJ 
1 .BDichloroethane 29.6 UJ 

$-MethylB-pentanone 31.4 UJ 

l/15/96 Chloroethane 26.3 UJ 
Acetone 51.7 UJ/J 
2-Butanone 40.8 UJ 

1,2-Dichloroethane 35.4 UJ 

l/l a/96 2-Hexanone 27.5 UJ 

l/22/96 Chloromethane 41 .a UJ 
Vinyl chloride 37.1 UJ 
Chloroethane 41.7 UJ 

Acetone 31.7 UJIJ 
Carbon disuifide 25.8 UJ 
P-Hexanone 38.4 UJ 

l/l 9196 Benzo(g,h,i)perylene 29.0 UJ/J 

1 I1 7196 Endosulfan sulfate 24.0 UJ 
E 

l/15/96 1 ,l-Dichloroethene 33.9 UJ 
Carbon disuifide 32.8 UJ 

1 I1 4196 Acetone 31.3 UJ/J 

l/l 6196 Acetone . 46.7 UJ/J 

Methylene chloride 32.3 UJ 
2-Butanone 54.2 UJ 

4-MethylQ-pentanone 31.9 UJ 
2-Hexanone 60.0 UJ 

l/12/96 Acetone 36.7 UJ/J 

1 t20/96 Benzo(k)fluoranthene 30.7 UJ/J 

l/31/96 4-Nitrophenol 38.2 UJ 
4-Nitroaniline 27.9 UJ 

Pentachlorophenol 29.4 UJ 

Benzo(g.h,i)perylene 35.3 UJ/J 

l/17/96 Endosulfan sutfate 24.0 UJ 
c 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

.Orgenic C&p&dt .’ 

SDG Date Compound Crlterfa Qualifier 

Inltial.Catibration : : Conttnutng . 
.%f?ql -Caiibratton %D 

IF015 l/17/96 2-Hexanone 41.7 UJ 

l/19/96 Chloromethane 47.1 UJ 

Vinyl chloride 39.0 UJ 
Chloroethane 54.7 UJ 

Acetone 25.8 UJ/J 

Carbon disutfide 45.5 UJ 

1131196 4-Nitroaniline 27.9 UJ 

Pentachlorophenol 29.4 UJ 

Benzo(g,h,i)perylene 35.3 UJ 

2/2/96 P-Chlorophenol 26.6 UJ 

2-Nitroaniline 25.1 UJ 
2,CDinitrophenol 25.7 UJ 
4-Bromophenyl-phenylether 27.2 UJ 
Hexachlorobenzene 35.4 UJ 

2/l 196 4-Bromophenyl-phenylether 28.4 UJ 

Hexachlorobenzene 35.0 UJ 

1 I30196 Endosutfan sulfate 21 .o UJ 

%RSD = percent Relative Standard Deviation for initial calibrations 
1 ..,.L.‘. L ( 

dotes: 

%D = percent Difference for continuing calibrations 

J = the compound was positively identified; the associated numerical value is the approximate concentration of the 
compound in the sample, either because its concentration was lower than the CL (laboratory “J’ flag), or because QC 
criteria were not met (validation “JO). 

UJ = the compound was not detected above the reported sample QL However, the reported sample QL is 
approximate; the compound concentration may not reliably be presumed to be less than the CL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 

- 
I L 
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Table Viii 
Summary of Method Blank Contamination 

Surtace Sdii Intiestigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

NF006 

; Compound 

Volatiles 

Pesticides & PCBs 

Diethyiphthalate 

~Concentration 

ND 

ND 

4 ug/L 

Aasocfated Samplet 

All samples in SDG WFO06 

All samples in SDG WFOO6 

01 R00101 
OlFOOlOl 

Diethylphthalate 150 uglUg 02500101 
02500201 
02SOO301 
02SOO501 
09s00101 
09s00201 
09s00401 
09s00501 

NF007 Volatiles 

Pesticides 8 PCBs 

Diethylphthalate 

Di-n-octyiphthalate 

ND 

ND 

2 q/L 

230 uglKg 

All samples in SDG WFO07 

All samples in SDG WFO07 

10ROO101 

13500101 
13sOO301 
13s00401 
13s00501 
14SOOlOlD 
14sOO301 

WFOO8 

Di-n-octyiphthaiate 

Volatiles 

Pesticides 8 PdBs 

Di-n-butylphthalate 

180 ug/Kg 

ND 

ND 

280 uglKg 

13SOO201 
14s00101 

- 

All samples in SDG WFW8 

All samples in SDG WFOOB 

15SO2001 D 
15SO2101 
15802201 
15s01701 
15S01701D 

WFOOQ 

WFOlO 

Volatiles 

Semivolatiles 

Pesticides & PCBs 

Volatiles 

Di-n-bulylphthalate 

ND 

ND 

ND 

ND 

320 uglUg 

All samples in SDG WFOOQ 

All samples in SDG WFWQ 

All samples in SDG WFWQ 
- 

All samples in SDG WFOlO 

31s00101 
31 so0201 
31 so0301 
31s01401 
31s01501 
31 SO1 501 D 
31 so1 601 
31s01701 
31SO1801 
31 s01901 

Pesticides & PCBs ND All samples in SDG WFOlO 
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Tat% Viii 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic do”&&db* 

SDG Compound Concentration Amo&ted Samples 

YFllA Volatiles ND All samples in SDG WFl 1A 

Bii(2-ethyihexyl)phthalate 3 ug/L 09ww101 
09WWlOiD 
16wWlOl 

M=llB 

Pesticides & PCBs ND 

Styrene 1 uglL 
Xylenes (total) 2 uglL 

All samples in SDG WFl 1 A 

llTW101 

Acetone 7 ug/Kg 10s00301 
1 osw501 
11s00101 
11 so0201 
12500201 
12s00401 
12sw501 

Acetone 4 UgKg 11 SO0201 R 
11 so0301 
11 so0401 
11 so0501 

Bis(2-ethylhexyl)phthalate 

Di-n-butylphthalate 
Bis(2ethyihexyl)phthalate 

3 uglL 12ROOlOl 

69 ug/Ug 10s00301 
37 uglUg 10s00501 

12s00201 

Di-n-butylphthalate 100 ug/Kg 10s00201 
1 OS00201 DL 
1 OS00201 D 
10s00301 R 
12SOO401 
12SOO501 
11 so01 01 

NF012 

Pesticides & PCBs 

Xylenes (total) 
Styrene 

Acetone 

ND 

2 uglL 
1 uglL 

7 ug/Kg 

All samples in SDG WFl 1 B 

31 R00201 

31 SO0801 
31 SO1201 

Acetone 4 q/Kg 31 so0401 
31 so0501 
31S00501D 
31S01201R 

WF013 

Semivolatiles 
Pesticides 81 PCBs 

Xylenes (total) 
Styrene 

ND 
ND 

2 ugtL 
1 uglL 

All samples in SDG WF12 
All samples in SDG WF12 

16T00101 
16R00101 
24TOOi 01 
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Table Viii 
Summary of Method Blank ,$ontamination 

Surface Soil liivestigatiori; Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

:SDG Compound 

wFo13 Bis(2-ethylhexyl)phthalate 

Concentration 

34 uglKg 

Asaoclated Samples 
- 

16SOOlOl 
16SOO501 
16SOO401 
16SOO901 

Bis(2-ethylhexyl)phthalate 46 uglKg l6SOOQO1 R 
16SW201 

Bis(2-ethylhexyl)phthalate 76 uglKg l6SOO3O1 
16SOO801 
16SOO601 
16SOO601 DL 
16SO1201 
16SO1301 
BKS00301 
18SOlWl . 

vrVFOl4 

NFO15 

Pesticides & PCBs 

Toluene 

Bis(2-ethylhexyl)phthalate 

Pesticides & PCBs 

Volatiles 

Pesticides 8 PCB.s 

Bis(2ethyihexyl)phthalate 

ND 

1 uglKg 

38 uglKg 

ND 

ND 

ND 

1 uglL 

All samples in SDG WF13 
- 

31 BOO301 

31 BOO501 

All samples in SDG Wl4 

All samples in SDG WF15 

All samples in SDG WF15 

COROOl 01 
COFOOl 01 

- 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil investigation, Phase IiB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

DG 

‘FOO6 

fF006 

IF006 

IF008 

VFO07 

HF007 

NFO07 

Pammeter 

Client ID: OlTOOlOl 
Laboratory ID: G8864001 
Collection Date: 12/s/95 
Type: Trip Blank 

Acetone 

Client ID: 02TOOlOl 
Laboratory ID: G8876001 
Collection Date: 12/8/95 
Type: Trip Blank 

Acetone 

Client ID: 01R00101 
Laboratory ID: G8878012 
Collection Date: 12/6/95 
Type: Rinsate 

Acetone 

Di-n-butylphthalate 
Bis(24hyhexyl)phthalate 

Pesticides & PCBs 

Client ID: 01 FOOl 01 
Laboratory ID: G8776013 
Collection Date: 12/8/95 
Type: Source Blank 

Acetone 

2-Butanone 
Di-n-butylphthalate 

Pesticides & PC% 

Client ID: 1 OTOOl 01 
Laboratory ID: G8889001 
Collection Date: 12/7/95 
Type: Trip Blank 

Acetone 

Client ID: 13TOOlOl 
Laboratory ID: G8895001 
Collection Date: 12Ev95 
Type: Trip Blank 

Acetone 

Client ID: lOROOlOl 
Laboratory ID: G8889009 
Collection Date: 12i7P5 
Type: Rinsate 

Volatiles 

Di-n-butylphthalate 

Pesticides & PCBs 

ConcentmtIon I QuaIlHer 

9 ug/L None 

7 ugli None 

11 uglL None 

8 ug/L None 
2 ugtL None 

ND None 

12 uglL None 

2 l&l/L None 
15 uglL None 

ND None 

8 uglL None 

4 ug/L None 

ND None 

15 uglL 1ou uglL’ 

ND None 

- 



Table IX 
Summary of Field Blank Contamination 

Surface Soil investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

WFOO8 

RF008 

INFO09 

WFOOS 

WFOlO 

WFOlO 

WFOl 0 

Parameter I Concentmtion I Puallfier 
- 

Client ID: 18T00101 
Laboratory ID: G8913001 
Collection Date: 12PP5 
Type: Trip Blank 

Acetone 8 ug/L None 

Client ID: 15ROOlOl 
Laboratory ID: G891302’0 
Collection Date: 12111/95 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 3 uglL 1ou ugll’ 

Pesticides & PCBs ND None 

Client ID: 15T00201 
Laboratory ID: 68914001 
Collection Date: 12/11/95 
Trip Blank: Trip Blank 

Acetone 19 uglL None 
- 

Client ID: 15R00201 
Laboratory ID: G8914012 
Collection Date: 12/11/95 
Type: Rinsate 

Acetone 12 ugll None 

Di-n-butylphthalate 4 uglL 1ou uglL’ 

Pesticides & PCBs ND None 
- 

Client ID: 31TOOlOl 
Laboratory ID: G8924005 
Collection Date: 12/l 2l95 
Type: Trip Blank 

Acetone 10 uglL None 

Client ID: 3lT00201 
Laboratory ID: G8938001 
Collection Date: 12/13/95 
Type: Trip Blank 

Acetone 12 uglL None 

Client ID: 31 ROOlOl 
Laboratory ID: 68924008 
Collection Date: 12112l985 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 7 ugJL IOU ug/L’ 

Pesticides & PCBs ND None 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

iDG 

YFllB 

VFllB 

YFllB 

NF012 

1NFO13 

WF013 

WF013 

.. 1 -Rammeter I Concentration I Qualifier 

Client ID: 12R00101 
Laboratory ID: RA547012 
Collection Date: 1 /am 

Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 4 &l/L None 

Pesticides &PCBs ND None 

Client ID: 12100101 
Laboratory ID: RA547001 
Collection Date: l/5/95 
Type: Trip Blank 

Volatiles ND None 

Client ID: llTOOlO1 
Laboratory ID: RA847013 
Collection Date: 1 l5P5 
Type: Trip Blank 

Volatiles ND None 

Client ID: 31 R00201 
Laboratory ID: RAE55021 
Collection Date: 1/5l95 
Type: Rinsate 

Volatiles ND None 

Semivolatiles ND None 

Pesticides & PCBs ND None 

Client ID: 15T00101 
Laboratory ID: RA855015 
Collection Date: 1 BP6 
Type: Trip Blank 

Volatiles ND None 

Client ID: 24TOOlOl 
Laboratory ID: RAE71 001 
Collection Date: l/10/96 
Type: Trip Blank 

Volatiles ND None 

Client ID: 15R00101 
Laboratory ID: RAE5801 7 
Collection Date: 1 PI95 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 uglL 1ou ug/L’ 

Pesticides & PCBS ND None 

.J----- 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

. . Organic Compounds 
- 

iDG .Pammeter Concentration I Qualifier 
- 

YF014 Client ID: BIG00101 
Laboretory ID: RAE70002 
Collection Date: l/lOf95 
Type: Trip Blank 

Volatiles ND None 
- 

VFOl4 Client ID: 31TOO201 
Laboratory ID: RAE7001 5 
Collection Date: l/11/95 
Type: Trip Blank 

Volatiles ND None 

VF014 Client ID: BKROOlOl 
Laboratory ID: RAE70001 
Collection Date: l/10/95 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 q/L 1ou uglL’ 

Pesticides 8 PCBs ND None 

VF015 Client ID: COT001 01 
Laboratory ID: RA908003 
Collection Date: l/18/95 
Type: Trip Blank 

Volatiles ND None 

YF015 Client ID: COROOlOl 
Laboratory ID: RA908001 
Collection Date: l/18195 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 5 uglL 1ou ug/L’ 

Pesticides & PCBs ND None 

RF01 5 Client ID: COFOOl 01 
Laboratory ID: RA908002 
Collection Date: lll8l95 
Type: Source Blank 

Volatiles ND None 

Di-n-butylphthalate 7 u&l/L None 

Pesticides & PCBs ND None 

‘= sample result was modified based on an associated method 
blank concentration. 

uote: see detailed data validation report for the discrete qualllers. 
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Table X 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

. 
Inor&mic Analytes 

“‘> ‘. 

Criteria % R&veiy 
” ‘...., 

% R&qviwy ,.. ,. RPD tis ‘. :. i&m 
:. ..:... : 

SDG. hnt ID Analyle .,,., ,,:., ., .: . . il;iraiifler : .” fi-.:. cIP6. .,. ,,. ,, 

WFOOE 02500401 Calcium 22205 mg/Kg - Q780 mg/Kg J 
Nickel -c17.5 mg/Kg - 40.8 mg/Kg J 
Antimony 75-125 73.8 J 
Manganese 75-125 73.8 J 

Cyanide None 
TRPH .- None 

WFO07 10s00101 Antimony 75-l 25 65.6 J 
Barium 75-125 ?188.10 mg/Kg 171.0 1221 mg/Kg J 
Manganese 75-l 25 +6.6 mglKg 130.0 34.30 mglKg J 
Lead 75-125 128.7 J 
Selenium 75-l 25 56.1 J 

Cyanide None 
TRPH None 

WFOOB 15SO2001 Antimony 75-125 68.2 J 
Mercury 75-l 25 125.3 J 

Cyanide None 

WFOOQ 15500101 Antimony 75-125 53.5 J 
WFOlo 31s01501 

WFllA 09w00101 

WFl?B 10s00201 

Antimony 

Cyanide 

All metals 

Cyanide 
TRPH 

All metals 

Cyanide 
TRPH 

75-125 73.8 None 

None 

None 

None 
None 

None 

None 
None 

) ‘IO 
d 



Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 
Surface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

9DG Client ID 

NF012 31 so0501 

NF013 

NF014 

NF015 

15s01001 

BKS00201 

cosoo1o1 

Analyte 

All metals 

All TCLP metals 

Cvanide 

Aluminum 
Iron 
Lead 

Cyanide 

Aluminum 

Cyanide 

Lead 

Cvanide 

I 
I 
I 
I 
I - 

Cr 

% Recovery 

Inorganic Arialyks 

lterla % Recoiriify 

75-l 25 

75-l 25 

None None 

None None 

None None 

135 135 71.0 71.0 J J 
535 535 42.3 42.3 J J 

127 127 J J 

None None 

s35 s35 35.6 35.6 J J 

None None 

-46.5 -46.5 J J 1. 1. 

None None 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase Ii8 
NAS Whiting Field, Milton Florida 

SDG 

VFOO6 

YFOO6 

inorganic Anatytes RPD 

Client ID 02500401 02SOO401 D 
Laboratory ID G8854007 G8864008 
Collection Date 12/S/95 12/5/95 

Aluminum 9580 mgfKg 7500 mg/Kg 23 
Arsenic 3.9 mgfKg 4.0 mgfKg 3 
Barium 27.7 mgfKg 15.9 mg/Kg 54 
Beryllium 0.31 mg/Kg 0.13 mg/Kg 81 
Calcium 14900 mglKg 9900 mg/Kg 40 
Chromium 13.6 mg/Kg 14.0 mgJKg 3 
Cobalt 0.53 mg/Kg ND Not calculable 
Copper 4.3 mg/Kg 3.0 mglKg 12 
Iron 4010 mgfKg 3880 mgfKg 3 
Lead 10.9 mgfKg 11.6 mgfKg 6 
Magnesium 926 mgfKg 403 mgfKg 79 
Manganese 188 mgfKg 164 mgfKg 14 
Mercury 0.03 mgfKg 0.05 mg/Kg 50 
Nickel 3.9 mgfKg 3.8 mgfKg 1 
Potassium 377 mgfKg 142 mgfKg 91 
Sodium 104 mgfKg 70.2 mg/Kg 38 
Vanadium 12.9 mgfKg 11.7 mgfKg 10 
Zinc 13.1 mgfKg 12.5 mg/Kg 5 

Cyanide 0.15 mglKg ND Not calculable 

Client ID 09s00301 09SOO301 D 
Laboratory ID GE87601 0 68876011 
Collection Date 12f6f96 12fSf96 

Aluminum 25200 mgfKg 33100 mg/Kg 27 
Arsenic 6.5 mgfKg 7.1 mgfKg 18 
Barium 8.9 mgfKg 21.7 mgfKg 83 
Beryllium 0.12 mgfKg 0.22 mgfKg 59 
Calcium 176 mgfKg 304 mgfKg 74 
Chromium 21.7 mgfKg 29.5 mgfKg 30 
Cobalt 0.52 mgfKg 0.55 mgfKg 6 
Copper 6.8 mgfKg 9.0 mgfKg 28 
Iron 17800 mglKg 26500 mgfKg 40 
Lead 11.2 mgfKg 6.6 mgfKg 52 
Magnesium 143 mgf Kg 227 mg/Kg 45 
Manganese 28.2 mgfKg 52.9 mgfKg 61 
Mercury 0.01 mgfKg 0.01 mgfKg 0 
Nickel ND 6.1 mg/Kg Not calculable 
Potassium ND 212 mgfKg Not calculable 
Selenium 0.33 mgfKg ND Not calculable 
Sodium 0.4 mgfKg 10.4 mgfKg 21 
Vanadium 43.5 mg/Kg 65.1 mgfKg 40 
Zinc 6.3 mgfKg 14.4 mgfKg 78 

Cyanide ND ND 
TRPH ND ND 

.c 
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Table Xi 
Summary of Relative Percent Differences (RPD) far Original and Field Duplicate Samples 

Surface Soil investi$?ti& Phase IIB 
NAS Whiting Fiiid,%liitcirl’Fiorida 

SDG 

WFOO7 Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Inorganic Anatytes 

1 OS001 01 
08889002 

12l7ls5 

8760 mg/Kg 
2.5 mgfKg 
361 mgfKg. 
0.13 mgfKg 
0.91 mgfKg 

23200 mgf Kg 
18.2 mg/Kg 
0.83 mgfKg 
7.9 mgfKg 

6520 mgfKg 
36.0 mgfKg 
5910 mgf Kg 
56.6 mgfKg 
0.07 mglKg 
6.6 mgfKg 
219 mg/Kg 
35.6 mg/Kg 
18.9 mgfKg 
37.7 mgfKg 

RPD 
- 

1OSOOlOlD 
68889003 

W-7195 

8920 mgfKg 2 
2.6 mg/Kg 4 

1320 mgfKg 114 
0.13 mgfKg 0 

ND Not calculable 
17800 mgfKg 26 
16.8 mgfKg 8 
2.0 mgfKg 82 
7.9 mgfKg 0 

6780 mg/Kg 4 
33.1 mgfKg 14 
5800 mgfKg 5 
66.0 mgfKg 15 
0.07 mgfKg 0 
3.0 mgfKg 77 

ND Not calculable 
46.2 mgfKg 26 
18.7 mgfKg 1 
34.1 mgfKg 5 

JvFOO7 

Cyanide 
TRPH 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

0.10 mg/Kg 
240 mgfKg 

14s00101 
68895007 

12/S/95 

11600 mgfKg 
1.5 mgfKg 

23.3 mgfKg 
0.15 mg/Kg 
120 mgfKg 
7.8 mg/Kg 
1.6 mgfKg 
3.8 mg/Kg 

6310 mg/Kg 
7.7 mgfKg 
177 mgfKg 
521 mgfKg 
0.04 mg/Kg 
4.1 mgfKg 
144 mgfKg 
16.4 mgf Kg 
16.8 mg/Kg 
6.0 mgfKg 

0.20 mgfKg 
180 mg/Kg 

14SOOlOlD 
G8895008 

12/8/95 

11500 mgfKg 
1.9 mglKg 

26.6 mgfKg 
0.16 mg/Kg 
183 mg/Kg 
7.8 mg/Kg 
1.6 mglKg 
4.3 mgfKg 

6630 mg/Kg 
11.9 mglKg 
162 mgfKg 
597 mgfKg 
0.04 mg/Kg 
4.6 mgf Kg 

ND 
14.0 mg/Kg 
17.4 mglKg 
6.6 mgfKg 

67 
29 

- 

1 
23 
13 
6 
6 
0 

12 
12 
5 

42 
9 
14 
0 

12 
Not calculabha 

16 
6 

10 

Cyanide 0.07 mg/Kg ND Not calculable 
- 
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Table Xi 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

NFOOE 

tvFOO6 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Selenium 
Vanadium 
Zinc 

Cyanide 

Inorganic Analytes I RPD 

15s02001 15SO2001 D 
68913002 68913003 

12PP5 12PP5 

4630 mgfKg 5470 mgfKg 17 
1.2 mg/Kg 1.1 mgfKg 9 
5.6 mgfKg 6.8 mg/Kg 16 

0.13 mgfKg 0.13 mgfKg 0 
22.2 mgfKg 25.2 mgfKg 13 
3.0 mg/Kg 3.7 mgfKg 21 
1.9 mgfKg 2.4 mgfKg 23 

2500 mg/Kg 2950 mg/Kg 17 
5.9 mgfKg 5.9 mgfKg 0 

85.0 mgfKg 107 mgfKg 23 
75.2 mgfKg 87.1 mgfKg 15 
0.02 mgfKg 0.02 mg/Kg 0 
2.4 mgfKg 9.1 mgfKg 117 

0.26 mgfKg ND Not calculable 
5.7 mg/Kg 7.1 mgfKg 22 
3.0 mgfKg,, 4.1 mgfKg 31 

ND ND 

16SO1701 15S01701D 
GE913013 GE913014 
12/l o/95 12/l o/95 

73700 mg/Kg 9290 mg/Kg 38 
3.7 mg/Kg 4.3 mgfKg 15 
4.4 mglKg 3.8 mgfKg 15 

0.11 mg/Kg 0.11 mgfKg 0 
23.7 mg/Kg 20.4 mglKg 15 
14.8 mg/Kg 14.0 mg/Kg 6 
2.6 mgfKg 2.5 mgfKg 4 

11900 mg/Kg 10400 mgfKg 13 
4.7 mgfKg 4.1 mg/Kg 14 

51.2 mg/Kg 41.8 mglKg 20 
10.8 mgfKg 6.8 mg/Kg 45 

ND 3.0 mgfKg Not calculable 
ND 0.25 mg/Kg Not calculable 

35.9 mgfKg 31.8 mgfKg 12 
1.5 mgfKg 1.1 mg/Kg . _. 31 

ND ND 
_ 1, 
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Table Xi 
Summary of Relative Percent Differences (RPD) for Original atid Field Duplicate Samples 

Surface Soil inveitigtition, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

WFOOS 

lNFOl0 

WFllA 

Client 1D 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Vanadium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Magnesium 
Manganese 
Potassium 
Sodium 
Zinc 

Cyanide 
TRPH 

lnoroanic AnaNtes 

15s00101 
GE914002 
12fllP5 

9280 mgfKg 
2.0 mg/Kg 
6.6 mg/Kg 

0.12 mg/Kg 
21.6 mg/Kg 
6.4 mg/Kg 
3.4 mg/Kg 

5120 mgfKg 
4.7 mgfKg 
109 mg/Kg 

36.4 mgfKg 
0.02 mg/Kg 
5.0 mg/Kg 
169 mg/Kg 
13.3 mg/Kg 
4.1 mgfKg 

ND 

31s01501 
GE938002 
12/l 3/95 

9620 mg/Kg 
1.4 mg/Kg 

14.6 mg/Kg 
0.17 mg/Kg 
112 mg/Kg 
6.7 mg/Kg 

0.80 mg/Kg 
5.5 mg/Kg 

4730 mgfKg 
5.3 mg/Kg 
154 mg/Kg 
183 mgfKg 
0.01 mgfKg 
3.9 mg/Kg 

ND 
12.8 mgfKg 
6.8 mg/Kg 

ND 

09w00101 
RA903001 

ll5i9~ 

123 mg/L 
0.60 mglL 
1.1 mg/L 
760 mgfL 
118 mg/L 
234 mg/L 
12.2 mg/L 
313 mg/L 
904 mgfL 
5.4 mgfl 

ND 
ND 
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15SOOlOlD 
GE914003 
12/11/85 

10800 mgfKg 15 
1.9 mgfKg 5 
7.8 mgfKg 17 

0.13 mg/Kg 8 
23.9 mgfKg 10 
8.0 mgfKg 5 
3.9 mg/Kg 14 

5700 mgfKg 11 
3.6 mg/Kg 26 
132 mglKg 19 
39.9 mgfKg 9 
0.02 mg/Kg 0 
2.4 mgfKg 70 

ND Not calculable 
15.1 mg/Kg 13 
5.0 mg/Kg 22 

ND 

31SOlSOlD 
GE938003 
12/13PS 

6270 mgfKg 15 
1.9 mg/Kg 30 

12.2 mg/Kg 18 
0.15 mg/Kg 13 
103 mglKg 8 
6.0 mgfKg 11 
1.2 mg/Kg 40 
4.2 mgfKg 27 

4380 mg/Kg 8 
5.4 mg/Kg 2 
114 mgfKg 30 
172 mgfKg 6 
0.01 mgfKg 0 
3.4 mgfKg 13 
197 mg/Kg Not calculable 
11.3 mgfKg 12 
5.0 mgfKg 30 

ND 

09WOOlOl D 
RA903002 

1 /S/96 

129 mg/L 5 
ND Not calculable 

1.3 mg/L 17 
726 mg/L 5 
105 mgfL 12 
236 mgfL 1 
12.0 mg/L 2 
298 mgfL 2 
893 mgfL 1 
3.8 mg/L 34 

ND 
ND 

RPD 



Table Xi 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

NFllB 

UFO12 

WF012 

tnorganic Anatytes RPD 

Client ID 10s00201 1 OS00201 D 
Laboratory ID RA847002 RA847003 
Collection Date l/5/96 1 ISPS 

Aluminum 8960 mg/Kg 5890 mgfKg 41 
Arsenic 3.6 mgfKg 2.4 mgfKg 40 
Barium 9.2 mgfKg 8.1 mgfKg 13 
Beryllium 0.10 mg/Kg 0.06 mglKg 50 
Cadmium 1.4 mgfKg 1.3 mglKg 7 
Calcium 1320 mg/Kg 779 mgfKg 51 
Chromium 16.0 mgfKg 12.2 mgfKg 27 
Cobalt 0.79 mg/Kg 0.82 mgfKg 4 
Copper 10.8 mgfKg 11.5 mgfKg 6 
iron 9660 mgfKg 8650 mgfKg 11 
Lead 32.5 mgfKg 29.0 mgfKg 11 
Magnesium 200 mgfKg 100 mgf Kg 66 
Manganese 39.3 mgfKg 38.4 mglKg 8 
Nickel 2.0 mgfKg ND Not calculable 
Potassium 69.4 mgfKg ND Not caiculabie 
Sodium 181 mg/Kg 192 mg/Kg 6 
Vanadium 24.5 mg/Kg 20.6 mg/Kg 16 
Zinc 50.0 mgfKg 42.9 mgfKg 15 

Cyanide 0.20 mg/Kg 0.13 mgfKg 42 
TRPH 105 mg/Kg 66.1 mgfKg 46 

Client ID 31 s00501 31S00’501D 
Laboratory ID RAE5501 1 RAE5501 2 
Collection Date llrf96 1 f7P6 

Aluminum 4500 mgfKg 6050 mg/Kg 29 
Arsenic 1.3 mgfKg 1.2 mg/Kg 8 
Barium 6.6 mgfKg 8.6 mgfKg 26 
Calcium 143 mgfKg 146 mgfKg 2 
Chromium 2.8 mgfKg 3.8 mgfKg 30 
Cobalt ND 1.2 mgfKg Not calculable 
Copper 2.2 mg/Kg 3.0 mg/Kg 31 
Iron 2470 mgfKg 2840 mg/Kg 14 
Lead 3.2 mgfKg 2.9 mgfKg 10 
Magnesium 80.1 mg/Kg 138 mg/Kg 53 
Manganese 87.0 mgfKg 95.3 mg/Kg 9 
Nickel 1.9 mg/Kg 2.2 mg/Kg 15 
Potassium 81.9 mgfKg 115 mgfKg 34 
Selenium 0.18 mgfKg ND Not calculable 
Sodium 192 mgfKg 175 mgfKg 9 
Vanadium 5.9 mgfKg 7.2 mg/Kg 20 
Zinc 3.9 mgfKg 5.2 mgfKg 28 

Barium. TCLP 0.393 mg/L 0.574 mgfL 37 
Chromium, TCLP 0.0017U mgfL 0.0018 mgfL Not calculable 
Selenium, TCLP 0.0217U mgfL 0.2351 mgfL Not calculable 

Cyanide 0.09 mg/Kg ND Not calculable 

Client ID 11 SO0601 11 SO0801 D 
Laboratory ID RA855001 RAE55002 
Collection Date l/7/96 1117196 

Lead 19.3 mgfKg 25.0 mg/Kg 26 
_. ._ _ 

,- 

:---x 
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Table XI 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Inve&ation, Phase II6 
NAS Whiting $fei&;..&(~bn Florida 

SDG 

INFO13 Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 

Inorganic-Analytes 

16SOO10l 
RA856001 

116l96 

4250 mg/Kg 
0.94 mg/Kg 
13.2 mgfKg 
0.09 mg/Kg 
0.28 mgfKg 
210 mg/Kg 
4.0 mgfKg 
4.8 mg/Kg 

2340 mgfKg 
7.8 mg/Kg 
103 mg/Kg 
185 mg/Kg 

ND 
99.6 mglKg 
0.19 mg/Kg 
129 mg/Kg 
6.8 mg/Kg 
6.4 mg/Kg 

16SOOlOl D 
RAE5601 6 

l/slsS 

5480 mgfKg 
1.2 mgfKg 

13.6 mg/Kg 
ND 

0.30 mg/Kg 
173 mg/Kg 
5.8 ma/Kg 
3.0 mgfKg 

2910 mg/Kg 
7.5 mgfKg 
150 mg/Kg 
151 mg/Kg 
1.9 mg/Kg 
141 mg/Kg 

ND 
108 mgfKg 
8.6 mg/Kg 
6.9 mg/Kg 

RFD 
- 

25 
24 
3 

Not calculable 
7 

19 
37 
46 
22 
4 

37 
20 

Not calculaible 
34 

Not calcutabie 
18 
23 
8 

NF013 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

0.12 mgfKg 0.12 mgfKg 0 
- 

16SOlOOl l6SOlOOlD 
RA656014 RA656015 

1 P/96 1 fSf96 

Aluminum 2000 mglKg 1780 mgfKg 12 
Arsenic 0.76 mgfKg 0.64 mg/Kg 17 
Barium 4.9 mgfKg 4.0 mgfKg 20 
Cadmium ND 0.23 mg/Kg Not calculable 
Calcium 101 mgfKg 99.8 mgjKg 1 
Chromium 3.9 mglKg 3.3 mgfKg 16 
Copper 10.2 mg/Kg 8.6 mgfKg 17 
Iron 1470 mgfKg 1310 mgfKg 12 
Lead 13.5 mgfKg 12.4 mgfKg 9 
Magnesium 38.5 mgjKg 29.9 mgfKg 25 
Manganese 5.6 mgfKg 4.9 mgjKg 13 
Mercury 0.20 mgfKg 0.17 mg/Kg 16 
Potassium ND 77.6 mgfKg Not calculable 
Selenium 0.13 mgfKg ND Not calculable 
Silver 4.1 mgfKg 3.6 mgfKg 13 
Sodium 139 mgfKg 118 mgfKg 16 
Vanadium 3.4 mgfKg 3.2 mgfKg 6 
Zinc 4.1 mgfKg 3.4 mgfKg 19 

Cyanide 0.10 mgfKg 0.17 mgfKg 52 
- 
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Table Xl 
_j, ,, ,” ,, L ,~_ Ih,._,. 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Surface Soil Investigation, Phase II6 

NAS Whiting Field, Milton Florida 

SDG 

UFO14 Client ID 
Laboretory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Inorganic Analytes 

BKS00201 
RA670006 

ljlOP6 

6640 mgfKg 
1.6 mgfKg 

11.4 mgfKg 
0.05 mgfKg 
0.21 mgfKg 
132 mgjKg 
3.4 mgfKg 
1 .O mgjKg 
3.4 mgfKg 

3340 mgfKg 
5.9 mgjKg 
124 mgjKg 
249 mgfKg 
0.04 mgfKg 
2.6 mgfKg 

96.8 mgfKg 
0.16 mgfKg 
184 mgfKg 
0.16 mgfKg 
8.1 mgfKg 
5.6 mgfKg 

BKS00201 D 
RA670009 

l/l0196 

4230 mgfKg 
0.99 mgfKg 
8.9 mgfKg 

ND 
ND 

215 mg/Kg 
2.0 mgfKg 

ND 
2.3 mgfKg 

2220 mgfKg 
5.1 mgjKg 

72.5 mgfKg 
217 mgfKg 
0.05 mgfKg 

ND 
65.8 mgjKg 
0.14 mgfKg 
346 mgjKg 

ND 
5.0 mgjKg 
3.2 mgfKg 

RPD 

44 
47 
34 

Not calculable 
Not calculable 

48 
52 

Not calculable 
39 
40 
15 
52 
14 
1 

Not calculable 
38 
13 
61 

Not calculable 
47 
55 

ffFO14 

Cyanide 0.11 mgfKg ND Not calculable 

Client ID 31 BOO201 31 B00201D 
Laboratory ID RA670014 RA670015 
Collection Date 1j11f96 l/11/96 

Aluminum 4360 mgfKg 4050 mgfKg 7 
Arsenic 1.0 mgfKg 1.2 mgfKg 18 
Barium 4.7 mg/Kg 4.3 mgfKg 9 
Beryllium 0.05 mgfKg ND Not calculable 
Cadmium 0.21 mgfKg 0.34 mgfKg bi 47 
Calcium 107 mgjKg 121 mgjKg 12 
Chromium 2.6 mgfKg 2.1 mgfKg 21 
Cobalt ’ 0.76 mgfKg ND Not calculable 
Copper 8.5 mgfKg 8.4 mgfKg 1 
Iron 2960 mgfKg 2750 mgfKg 7 
Lead 2.9 mgfKg 2.9 mgjKg 0 
Magnesium 81.1 mgjKg 72.0 mgfKg 12 
Manganese 8.0 mgfKg 7.5 mgfKg 7 
Mercury 0.04 mgfKg 0.04 mgfKg 0 
Nickel 1.8 mgfKg 1.6 mgfKg 12 
Potassium 88.8 mgfKg 114 mgfKg 25 
Sodium 175 mgfKg 183 mgf Kg 5 
Vanadium 6.0 mgfKg 5.3 mgfKg 12 
Zinc 7.1’ mgfKg 6.4 mgfKg 10 
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Table Xl 

Summary of Relative Percent Differences (R~~)~~~o~: Original and Field Duplicate Samples 

Surface soi!, lny~?y$& Phas$ IlB 
NAS Whiting Field, Mlltdn Florida 

SIX 

INFO15 Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Vanadium 
Zinc 

Inorganic Analytes 

c0s00101 
RASO6004 

1116196 

1770 mgfKg 
0.57 mgfKg 
17.3 mgfKg 
0.07 mgfKg 
521 mgfKg 
2.0 mgfKg 
5.1 mgfKg 
906 mgfKg 
19.4 mg/Kg 
142 mgfKg 
4.9 mgfKg 
120 mgfKg 
2.6 mg/Kg 
11.5 mgfKg 

COSOOlOlD 
RA906005 

l/16/96 

1620 mgfKg 
0.29 mgfKg 
11.6 mgfKg 
0.10 mgfKg 
200 mgf Kg 
1.5 mgfKg 
5.0 mgfKg 
919 mgfKg 
8.9 mgfKg 

51.4 mgfKg 
5.6 mgjKg 

95.6 mgfKg 
2.8 mgfKg 
3.3 mgfKg 

RPD 
- 

9 
65 
39 
35 
89 
29 
2 

1.4 
74 
94 
13 
23 
7 

111 

Cyanide 0.12 mgfKg 0.20 mgfKg 50 
- 
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Table XII ’ 
Summary of Analytes Exceeding Instrument Calibration 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

.* s .I .“/...Z 1._.. r.d.*i..*~l, < ,y. ,, .“**+*r (il. r ,.*:- ,.aiiv,- m *, *., ,_ ” ,7 “. ,. .) , .., . ..-. ;__ 
Inorganic Analytes 

SDG : Date Anelyte Criteria Quallfler 

WFOO6 

woo7 

WFOOB 

> 

WFOO9 

WFOlO 

WFllA 

WFllB 

WFO12 

WFO13 

WF014 

WFOl5 

All 
All 
All 

All 
All 
All 

All 
All 

All 
All 

All 
All 

All 
All 
All 

All 
All 
All 

All 
All 
All 

All 
All 

All 
All 

All 

All metals 
Cyanide 
TRPH 

All metals 
Cyanide 
TRPH 

All metals 
Cyanide 

All metals 
Cyanide 

All metals 
Cyanide 

All metals 
Cyanide 
TRPH 

All metals 
Cyanide 
TRPH 

All metals 
All TCLP metals 
Cyanide 

All metals 
Cyanide 

All metals 
Cyanide 

All metals 

None 
None 
None 

None 
None 
None 

None 
None 

None 
None 

None 
None 

None 
None 
None 

None 
None 
None 

None 
None 
None 

None 
None 

None 
None 

None 
None 

r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

J= the analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample because QC criteria were not met (validation ‘3). 

UJ = the analyte was not detected above the reported sample IDL However, the reported sample is approximate 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

NFOO6 

Analyte Concentration A8sociated Samples 

Aluminum -5.056 mgfKg Ail soil samples in SDG WFOO6 
Calcium -5.002 mgfKg 

Cwper 0.482 mgfKg 
Iron -1.408 mgfKg 
Magnesium -5.504 mgfKg 
Selenium 0.660 mgfKg 
Sodium 2.840 mgjKg 
Zinc 0.344 mgfKg 

Aluminum -7.772 mgfKg All soil samples in SDG WFOO6 
Cobatt -0.518 mgfKg 
Iron -1.702 mgfKg 
Magnesium -5.232 mgjKg 

Copper 2.690 ugfL All water samples in SDG WFOO6 
Iron -5.220 ugfL 
Magnesium -37.720 ugfL 
Mercury -0.029 ugfL 
Selenium 2.300 ugfL 
Sodium 51 &IO ugfL 

YFOO7 

NF008 

Cyanide ND 
TRPH ND 

Barium 0.174 mgfKg 
Calcium 6.280 mgfKg 
Iron 1.776 mgfKg 
Sodium 6.856 mgfKg 

Aluminum 47.800 ugfL 
Beryllium 0.250 ugfL 
Calcium 38.580 ugfL 
Cobalt -2.750 ugfL 
Copper 6.560 ugfL 
Iron 15.910 ugfL 
Nickel 12.410 ugfL 
Sodium -320.390 ugfL 
Zinc 2.210 ug/L 

Cyanide ND 
TRPH ND 

Aluminum 10.014 mgfKg 
Beryllium 0.068 mgfKg 

Copper 0.454 mgfKg 
Iron 3.440 mgfKg 
Sodium -72.604 mgfKg 

Aluminum 5.768 mgfKg 
Beryllium 0.060 mgfKg 
Cobalt -0.428 mgfKg 

Copper 0.728 mgfKg 
iron 1.184 mgfKg 
Nickel 2.284 mgfKg 
Sodium -74.238 mgfKg 
Thallium -0.470 mgfKg 

All samples in SDG WFOO6 
All samples in SDG WFOO6 

- 

All soil samples in SDG WFW7 

All water samples in SDG WFO07 

All samples in SDG WFOO7 
All samples in SDG WFO07 

- 

All soil samples in SDG WFOOB 

All soil samples in SDG WFOO8 

- 
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Table %lll 
.,./.. 

Summary of Method Blank Contamination 
Surface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Inorganic .Analytes 

‘SDG Analyte Concentration Associated Samples 

fFOO8 Aluminum 
Beryllium 
Calcium 
Cobalt 

Copper 
Iron 
Nickel 
Sodium 
Zinc 

47.800 ugfL 
0.250 ugfL 

38.580 ugfL 
-2.750 ugf L 
6.560 ug/L 
15.910 ugfL 
12.410 ugfL 

-320.390 ugfL 
2.210 ug/L 

All water samples in SDG WFOOB 

Cyanide ND All samples in SDG WFOO8 

IF009 Aluminum 
Beryllium 
Copper 
Iron 
Sodium 

Aluminum 
Beryllium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Thallium 

Aluminum 
Beryllium 
Calcium 
Cobalt 
Copper 
Iron 
Nickel 
Sodium 
Zinc 

Cyanide 

10.014 mgfKg 
0.068 mgfKg 
0.454 mgfKg 
3.440 mgfKg 

-72.604 mgfKg 

5.768 mg/Kg 
0.068 mgfKg 
-0.428 mgfKg 
0.728 mgfKg 
1.184 mgfKg 
2.284 mgfKg 

-74.238 mgjKg 
-0.470 mgf Kg 

47.800 ug/L 
0.250 ugfL 

30.580 ugfL 
-2.750 ugfL 
6.560 ugfL 
15.910 ugfL 
12.410 ugfL 

-320.390 ug/L 
2.210 ugfL 

ND 

All soil samples in SDG WFOO9 

All soil samples in SDG MOO9 

All water samples in SDG WFO09 

All samples in SDG WFOO9 

YFOl 0 Aluminum 
Beryllium 
Copper 
Iron 
Mercury 
Sodium 

Aluminum 
Beryllium 
Calcium 
Cobalt 

Wper 
iron 
Nickel 
Sodium 
Zinc 

Cyanide 

6.602 mgfKg 
0.066 mgfKg 
0.462 mgfKg 
1.826 mgfKg 
-0.008 mgfKg 

-74.902 mgfKg 

47.800 ug/L 
0.250 ugfL 

38.580 ugfL 
-2.750 ugfL 
6.560 ugfL 
15.910 ugfL 
12.410 ugfL 

-320.390 ugjL 
2.210 ug/L 

ND 

All soil samples in SDG WFOlO 

All water samples in SDG WFOlO 

All samples in SDG WFOlO 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil ln&t@ti&, Pliase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Anaiytes 

-:SDG 

WFllA 

WFllB 

wFo12 

WF013 

Anatyte 

Iron 
Nickel 
Sodium 
Zinc 

Cyanide 
TRPH 

Iron 
Nickel 
Sodium 
Zinc 

Aluminum 
Calcium 
Iron 
Sodium 
Zinc 

Cyanide 
TRPH 

Iron 
Nickel 
Sodium 
Zinc 

Barium 
Calcium 
Iron 
Sodium 
Zinc , 

Arsenic, TCLP 
Barium, TCLP 
Lead, TCLP 
Silver, TCLP 

iron 
Nickel 
Sodium 
Zinc 

Barium 
Calcium 
Iron 
Lead 
Magnesium 
Potassium 
Sodium 
Zinc 

Concentration 

14.610 ugfL 
11.200 ugfL 
22.840 ugfL 
2.170 ugfL 

ND 
ND 

14.610 ugfL 
11.200 ug/L 
22.840 ug/L 
2.170 ug/L 

2.922 mgfKg 
10.253 mgfKg 
1.620 mg/Kg 

11.866 mg/Kg 
0.512 mgfKg 

ND 
ND 

14.610 ugfL 
11.200 ug/L 
22.840 ugfL 
2.170 ugfL 

0.081 mgfKg 
6.408 mgfKg 
0.684 mgfKg 
9.938 mgfKg 
0.321 mgjKg 

-0.01539 mg/L 
0.00054 mgfL 
-0.02157 mgfL 
-0.00215 mgfL 

14.610 ugf L 
11.200 ugfi 
22.840 ugfL 
2.170 ugfL 

0.082 mgfKg 
9.329 mgfKg 
0.799 mgfKg 
0.120 mgfKg 
4.111 mgfKg 

56.814 mgfKg 
8.614 mgfKg 
0.240 mgfKg 

Associated Samdes 

All samples in SDG WFllA 

All samples in SDG WFllA 
All samples in SDG WFl 1 A 

All water samples in SDG WFl 1 B 

All soil samples in SDG WFl 1 B 

All samples in SDG WFl 1 B 
All samples in SDG WFllB 

All water samples in SDG WF12 

All soil samples in SDG WF12 

All samples in SDG WF12 

All water samples in SDG WF13 

All soil samples in SDG WF13 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic kniyied 

SDC 

WFO14 

WF015 

Analyte Concentration I Associated Samples 

Iron 14.610 uglL All water samples in SDG WF14 

Nickel 11.200 ugli 
Sodium 22.840 ug/L 
Zinc 2.170 uglL 

Cyanide 2.034 uglt. All water samples in SDG WF14 

Beryllium -0.049 mg/Kg All soil samples in SDG WF14 
Calcium 15.945 mg/Kg 
Iron 0.701 mg/Kg 
Manganese 0.103 mg/Kg 
Sodium 14.766 mg/Kg 
Zinc 0.601 mglKg 

Iron 4.210 uglL All water samples in SDG WF15 

Sodium 30.690 ug/L 
Thallium 0.7# ugii 
Zinc 1.400 ug/L 
Cyanide 2.034 ug/L 

Aluminum 2.553 mg/Kg All soil samples in SDG WF15 

Barium 0.093 mg/Kg 
Beryllium 0.043 mg/Kg 
Calcium 6.248 mglKg 
Iron 0.759 mglKg 
Sodium 4.452 mg/Kg 
Zinc 0.365 mg/Kg 

,’ I . 
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Table XIV 
Summary of Field plar$ Contamination 

Surface Soil Invektigktion, Phase IIB 
NAS Whiting Field, Milton Florida 

inorganic- Analytes 

iDG 

UFO06 

NF006 

NF007 

WFOO8 

Parameter I Concentration I Qualifier 

Client ID: 01R00101 
Laboratory ID: 08876012 
Collection Date: 12/8/95 
Type: Rinsate 

Calcium 178 ug/L J 
Sodium 60.6 uglL UJ 
Zinc 2.9 ug/L J 

Cyanide ND None 
TRPH ND None 

Client ID: &FOOiOl 
Laboratory ID: G8776013 
Collection Date: 12/S/95 
Type: Source Blank 

Copper 3.3 ug/L UJ 
Sodium 113 uglL UJ 

Cyanide ND None 
TRPH ND None 

Client ID: lOROOlOl 
Laboratory ID: G8889009 
Collection Date: 12ffW 
Type: Rinsate 

Aluminum 52.3 ug/L UJ 
Barium 0.70 uglL J 
Beryllium 0.25 uglL UJ 
Calcium 23.0 ug/L UJ 
Copper 7.1 uglL UJ 
Iron 67.3 ug/L UJ 
Zinc 17.6 ug/L J 

Cyanide ND None 
TRPH ND None 

Client ID: 15R00101 
Laboratory ID: GE91 3020 
Collection Date: 12/11/35 
Type: Rinsate 

Aluminum 54.6 uglL UJ 
Barium 1 .o ug/L J 
Beryllium 0.21 uglL UJ 
Calcium 22.6 uglL UJ 
Copper 5.0 uglL UJ 
Iron 45.4 uglL UJ 
Zinc 1.5 ug/L UJ 

Cyanide ND None 
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Table XIV 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG .: ‘Parameter I ‘Concentratton I Qualifier 

NFO09 Client ID: 15R00201 
Laboratory ID: 68914012 
Collection Date: 12/l li95 
Type: Rinsate 

Aluminum 69.8 ugiL UJ 
Barium 1 .a uglL J 
Beryllium 0.29 uglL UJ 
Calcium 58.5 ug/L UJ 

Copper 6.5 uglL UJ 
Iron 29.2 ug/L UJ 
Nickel 48.7 ugiL U 
Zinc 2.7 ug/L J 

Cyanide ND None 

NFOlO Client ID: 31 ROOl 01 
Laboratory ID: 66924006 
Collection Date: 12/12/965 
Type: Rinsate 

Aluminum 56.5 ug/L UJ 
Barium 0.86 ug/L J 
Beryllium 0.42 uglL UJ 
Calcium 1 a.7 uglL UJ 
Copper 5.2 ugli UJ 
Iron 35.6 ug/L UJ 
Zinc 3.2 ug/L UJ 

lNFllB Client ID: 12ROOlOl 
Laboratory ID: RA847012 
Collection Date: l/5/96 
Type: Rinsate 

Barium 
Calcium 
Iron 
Sodium 
Zinc 

0.30 uglL J 
42.3 uglL J 
11.6 uglL UJ 
24.6 uglL UJ 
2.2 ug/L UJ 

WFO12 

WF013 

Cyanide ND None 
TRPH ND None 

Client ID: 31 R00201 
Laboratory ID: RA855021 
Collection Date: l/8/96 
Type: Rinsate 

Copf= 1.3 ug/L UJ 
Iron 21.2 ug/L UJ 
Sodium 40.3 uglL UJ 
Zinc -. 3.0 ug/L UJ 

Client ID: 16ROOlOl 
Leboretory ID: AA856017 
Collection Date: l/9/96 
Type: Rinsate 

Iron 7.0 ug/L UJ 
Sodium 30.0 ug/L UJ 
Zinc 3.4uglL UJ 
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Table XIV 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

iDG 

NF014 

l Parameter I Concentration I Qualifier 
- 

Client ID: BKROOl 01 
Laboratory ID: RA870001 
Collection Date: 1 llOf96 
Type: Rineate 

Calcium 42.3 uglL J 
Iron 7.8 ugii UJ 
Sodium 31.9 ugli UJ 
Zinc i .a ugii UJ 

NFOl5 

Cyanide 2.0 ugli UJ 
- 

Client ID: COROOl 01 
Laboratory ID: RA908001 E 

Collection Date: lllS/96 
Type: Rinsate 

Iron 9.1 ugli UJ 
Lead 0.60 ugli J 
Sodium 56.6 ug/L UJ 
Thallium 0.70 ugli UJ 
Zinc 2.2 ugli UJ 

NF015 

Cyanide 2.0 ug/L UJ 
- 

Client ID: COFOOl 01 
Laboratory ID: RA908002 
Collection Date: l/18/96 
Type: Source Blank 

Iron 6.9 ug/L UJ 
Sodium 55.0 ugli UJ 
Zinc 2.0 ugli UJ 

- 



Table XV 
Sample Event PARCC Summary 

Surface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

1’:: :f: (: ;.:: .c. :.:.:.L.-:...:.~.:,.:::>.::: :.: .,.,.,.,.,.,.ii,.,.,.,.,.,.,.,.,.....,...,... . . ..~..... ..,i,.,_ ..;; ::. ..:.:.:(.,.,., :,:,.,;,:,: .,.,.,.,.,.,.: .,.,.: .,.,.,.: .,.,.,. ::.,.:.,.*.: ,., : .,.,...: ..:.... _, . . . 
j::j:::w:.“‘. l:.i:::i:.i:::::::.:::.: :i~iiiaeij:~~~~~~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~c~~~~~~~~~~~~ 
j.:::.::.. ..,.. 3: .‘I.... .A.. . . ..A.. ..:.:.:..:.:... .,. . . . . . . . . . . . . . . . . . .._..... ,:._.:.:.,,,.,., . . .,. . . . __,., .,. .,. ,. ,. . . (. . . . ., . . . . . . . . . .,.....,.,.,...,.,............,..,. .,. 

%=006 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivoiatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PC& Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
TRPH Acceptable Acceptable Acceptable 100 Acceptable 

NFOO7 Vdatiles Acceptable 
Semivoletiles Acceptable 
PesticideslPCBs Acceptable 
Metals Acceptable 
Cyanide Acceptable 
TRPH Acceptable 

Acceptable 
Acceptable 
Aooepteble 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acoeptable 
Acceptable 
Acceptabk 
Acceptable 
Acceptable 

100 Acceptable 
100 Accaptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 
loo Accaptable 

NFOOB Volatiles 
Semivolatiles 
PestiddeslPCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

100 
loo 
loo 
loo 
loo 

Acceptable 
Acceptable 

AmptaMe 
Acceptable 
Acceptable 

hFw9 Volatiles 
Semivolatiles 
PesticideslPCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

1w 
99.55 
loo 
loo 
loo 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

wo10 Volatiles 
Semivolatiles 
Pesticides/FCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

loo 
loo 
loo 
loo 
loo 

Acceptable 
Acceptable 
Acoeptable 
Acceptable 
Acceptable 

WFllA Volatiles 
Semivolatiles 
PesticideslPCBs 
Metals 
Cyanide 
TRPH 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

loo 
loo 
loo 
loo 
100 
loo 

Acceptable 
kcaptable 
Acceptable 
ACCElptabie 
Acceptable 
Acceptable 

WFllB Volatiles 
Semivolatiles 
Pesticides/PCBs 
Metals 
Cyanide 
TFtPH 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

loo 
loo 
1w 
loo 
loo 
1w 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

NFOl2 Voiatiles 
Semivolatiles 
Pesticides/PCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

loo 
loo 
loo 
loo 
loo 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

WF013 Volatiles 
Semivolatiles 
PesticideslPCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Accaptable 

loo 
94.43 
loo 
loo 
loo 

Acceptable 
Acceptable 
Acceptable 
A-m 
Acceptable 

WFo14 Volatiies 
Semivolatiles 
PesticideslPCBs 
Metals 
Cyanide 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

Acceptable 
Acceptable 
Acceptable 
Acceptable 
Acceptable 

100 
loo 
loo 

99.P 
loo 

Aocapleble 
AcceptaM 
Acceptable 
Acceptable 
Accepthble 
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Table XV 
Sample Event PARCC Summary 

Surface .Sq”il Invekti&$ion, Phase IlB 
NAS Whifing Field, Milton, Florida 

WFO15 Volatiles Acceptable 
Ssmivolatiles Acceptable 
Pesticides/PCSs Acceptable 
Metals Acceptable 
Cyanide Acceptable 

‘timuhtive of sampling and analytical components. 
Qnalyticai component. 
‘A few samples have results whose concmtratiow wara rejected. 

-Pm AcwptaMe 100 
Acceptable A-P- 100 
Acceptable Acceptable 80.0s 
-PtatJla A-P- 100 

A=ePtabla Acceptable 100 

Acceptable 
Acceptable 
ACZXptllMe 
AccepMble 
Accaptable 

- 

Notes: All completeness is expressed as the ratio of number of sample results mnsfdered usable (i.e.. not qualified as rejected) to the total number d 
sample results. 

%=peroent 
TRPH = Total Recoverable Petroleum Hydrocarbons 
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9 
SDG#i WFO! 6 VALIDATION SAMPLE TABLE “’ .“. : LDC#: 1 ii’f&k 

P&&i Name; NAS. Whiting Field Parameters/Analytical, tviethod .: Jot&: fj53i’i~ 

QC Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

BKBOOlOl RB563001 soil 5-20-96 X X X X X 

BKBOO102 RB563002 soil 5-20-96 X X X X X 

BKBO0401 RB563003 FD soil 5-20-96 X X X X X 

BKBOO401 D RB563004 FD soil 5-20-96 X X X X X 

BKBO0402 RB563005 soil 5-20-96 X X X X X 

BKBOO201 RB563006 soil 5-20-96 X X X X X 

BKBOO202 RB563007 soil 5-20-96 X X X X X 

BKROO201 RB563006 R water 5-20-96 X X X X X 

BKFOOlOl RI3563009 SB water 5-20-96 X X X X X 

BtGXKG?O1 RB563010 TB water 5-20-96 X 

BKBOO301 RB563011 soil 5-21-96 X X X X x 

BKBOO302 RB563012 soil 5-21-96 ., X .‘. x .... 2.. :. :.:. .x: ,.,.,..,, :,., ,; ..... ,,.... ..:. 3, X 

BKBOO501 RB563013 ioil 5-21-96 x /:, x x:, x X 

BKBOO502 RB563014 soil 5-21-96 . X 
“.,,’ 

X X x :.,. ‘: x 

BKBOO601 RB563015 .,, $?il 5-24-96 x : . . . . . . . . . . . x x : X X 

BKBOO602 RB563016 FD Soil 5+!1-96 
x .: ‘y;.:: x . ..‘.. 

: x ,::. X X . . 

BKBOO602D RB563017 ::’ FD soil h-21-96 x :. ‘.. x,. X X X 

BKBOO701 RB563016 soil 5-21-96 X X X X X 

BKBOO702 RB563019 soil 5-21-96 X X X X X 

BKBOO401MS RB563003MS MS soil 5-20-96 X X X X X 

,BKBOO401MSD , RB563003MSD , MSD , -soil 5-20-96 X X X X X 
__~ 

BKROO2OlMS RB563006MS MS water 5-20-96 X 

BKROO201 MSD RB563006MSD MSD water 5-20-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#:, ,yi018 

Table 1 

VALIDATION SAikiPLi TABLE 

pioject Namix NAS Whiting Field Parameters/Arial)tical Method ,:.:,.:. : Job& 8592&j 

I I I I I I I I I 

Client ID # Lab ID # 
QC 

We 

Date 
Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

I 

BKFOOI 01 MS 

BKFOOlOlMSD 

RB583009MS 

RB583009MSD 

MS 

MSD 

water 5-20-96 X 

water 5-20-96 X 

‘... 

., .:. 

. 
.‘.‘. : 

. . 
,::.:: 

: ‘. ..:. : 
:. 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate . 
4-. $ 



: 
@G#: WFO17 

PkijOct Name: IjAS Whiting Field 

. “: ” 
VALlDATlOti SAiUlPLE TABLE’ 

.. 
,,,, ..:. . ,:,,. LDC#: i a@@, 

i. 
Parameters/AndyticaI bleihod ‘. ; . . 

:. Jqb#:6j92& 

oc Date 
Client ID # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanlde 

HBOO601 RB592001 FD soil 5-21-96 X X X X X 

lIBOO602 RB592002 soil 5-21-96 X X X X X 

I1800603 RB592003 soil 5-21-96 X X X X X 

HBOO604 RB592004 soil 5-21-96 X X X X X 

I1 BOO605 RB592005 soil 5-21-96 X X X X X 

11 BOO601 D RB592006 FD soil 5-21-96 X X X X X 

2BOOlOl RB592007 FD soil 5-21-96 X X X X X 

2BOOlOlD RB592006 FD soil 5-21-96 X X X X X 

2800102 RB592009 soil 5-21-96 X X X X X 

11BOO701 RB592010 soil 5-22-96 X X X X X 

~1800702 RB592011 soil 5-22-96 X X X X X 

tl BOO703 RB592012 soil 5-22-96 X x . ..x. :, ,. x X 

I BOO704 RB592013 soil 5-22-96 X x i jl X 

1 BOO705 RB592014 soil 5-22-96 ‘. X x ::.:- X X X 

lBOO601 RB592015 soil ~-Z&k x ,, : x ‘.. x ‘.. X X 

lBOO6OiDL RB592015DL soil 5-22-96 x 
., : 

1800602 RB592016 soil 5-22-96 X x, :. X X X 

1800603 RB592017 soil 5-22-96 X X X X X 

1 BOO603DL RB592017DL soil 5-22-96 X 

1 BOO604 RB592016 soil 5-22-96 X X X X X 

1 BOO604DL RB592016DL soil 5-22-96 X 

1BOO605 RB592019 soil 5-22-96 X X X X X 

1ROO101 RB592020 R water 5-22-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-3 



Table 1 : :. :.: :,..: :.:..:.:..:..1 ,.I .,.. ., . . . . :.A :. 
. . 

SDG#:. V$Ol7. ‘: ,,, VALIDATION, $fiMPLE.TABLk . . . . . .: . . . . . . . . . . . . . :.,. ‘.. .:.:,. .,.., :A.,. ..:..::,:-. ,lj:~:;,:,:,,~:,,. .. ,.. ii%# @$a., 
: 

P@jict Nirtii: Nkl! Whiting Field ,, ParameterslAnsilytii8i Method ‘. ,.....,.,. ,‘.,. :, ,I. ., ‘1. . . . . 
. 

,, ; .:.,. :..w .:_.:::. 

Client ID # 

31TOO301 

12ROO101 

BKTOO301 

31 BOO601 MS 

31 BOO601MSD 

Lab ID # 

RB592021 

RB592022 

RB592023 

RB592001 MS 

RB592001 MSD 

QC Date 

Type Matrix Collected VOA SVOA PestlcideslPCBs Metals Cyanide 

TB water 5-22-96 X 

R water 5-21-96 X X X X X 

TB water 5-21-96 X 

MS soil 5-21-96 X X X X X 

MSD soil 5-21-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Sourtze Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplidate 

\\ , %-4 

‘.. 
‘\ 

J , 



Client ID # Lab ID # 

lOBOO RB602001 

lOBW202 RB602002 

lOBW203 RB602003 

lOBW202D RB602005 

IOBWIOI RB602006 

IOBWI 02 RB602W7 

lOBW103 RB602006 

IORWIOI RB602010 

iOTW101 RB602011 

~OBOO202MS RB602002MS 

~OBW202MSD RBW2002MSD 

QC Date Lead 

Type Matrix Collected VOA SVOA only 

soil 5-23-96 X X X 

FD soil 5-23-96 X X X 

soil 5-23-96 X X X 

FD soil 5-23-96 X X X 

soil 5-23-96 X X X 

soil 5-23-96 X X X 

soil 5-23-96 X X X 

R water 5-23-96 X X X 

TB water 5-23-96 X 

MS soil 5-23-96 X X X 

MSD soil 5-23-96 X X X 

. . . . . 
.‘.‘,.,. 

‘. 
.’ 

; ..:.:.. : .:.... .:. 
: .‘. ..,.. ..:. 

.: 
. . . :..... 

: 
. . :.. ‘. . . :. 

: 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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$DGi$ WFOI? 

Project NaiW NAS .Whitihg Field 

Client ID # Lab ID # 
QC 

iwe 

!OBW501 I MB047001 I 

10800502 MB047002 FD 

tOBW503 MB047003 

~OBOO403 MB047006 

lORW201 MB047010 R 

tOTW201 MB04701 1 TB 

tOROO301 MB066001 R 

tOTOO MB066602 TB 

~OFWlOl MB066003 SB 

tOBOO MB066004 

lOBOO MB066005 FD 

1OBW603 MB066006 

IOBW502MS MBO47002MS MS 

IOBOO502MSD MBO47002MSD MS0 

Table 1 ., 

VALIDATION SAMPLE TABLE 
: :... 

,-,. .;. : ” :: : ,‘: ,.. .,.., .:. .‘. ..: ‘:, Lodiir:.IrjXt] 
:, 

Parameters/AhalyticaI kk&bd .., : .: I. ‘.> ,, :’ ;, &j&k 8ki&$$ 

Date Lead 
Matrix Collected VOA SVOA only 

soil 6-4-96 X X X 

soil 6-4-96 X X X 

soil 6-4-96 X X X 

soil 6-4-96 X X X 

soil 6-4-96 X X X 

soil 6-4-96 X X X 

soil 6-4-96 X X X 

water 6-4-96 X X X 

water 6-4-96 X 

water 6-5-96 X X X 

water 1 6-5-96 X I 
I I 

water 6-5-96 X X . . x. .. ., ..:. . :.. .I ,....: . . .,..., ,. : . ..., 

water 6-5-96 x :.,:$ ‘... x::j. .:’ ,g:., ‘1 X 

soil .’ 6-5-96, x ., x ;: X 

)( ‘,:. soil 6-5-96 :. X .: X 
: 

soil 6-I$96 ..: .x .: .:... X X . .,.., 

soil S-5-96 x .: X X . ,... ! 

soil 6-5-96 X X X 

soil 6-5-96 X X X 

soil 6-5-96 X 

soil 6-5-96 X X X 

soil 64-96 X X X 

soil 6-4-96 X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 



1 

SD.&& Wi=Ol9 : 

Piojed b&me: FAS Whiting Field 

I 

Client ID # I Lab ID # 

IOFOOlOlMS MB066003MS 

IOFOO101MSD MBO66003MSD 

l0600601 MS MBO68004MS 

10600601 MSD MBO66004MSD 

QC Date Lead 

Type Matrix Collected VOA SVOA only 

MS soil 6-4-96 X 

MSD soil 6-4-96 X 

MS water 6-5-96 X 

MSD water 6-5-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-7 



$ijG#:. jVFO20 

Piojict him& NAS $Vhiting Field 

Table 1 : 
‘.‘. .‘. ‘. ,,’ :..‘....:.. .’ ; ., ., .,: 

. ..‘..’ 
VALlDATlOti FAMPLE TABLE ., ,.. .,. . . .;. :,:: . . .., ,,: ;,, .:::.., -: .J’,. ,. Q.j+: i&j$jj 

Parameters/ArialyticaI Method : “,,L. ‘...! I.:‘,’ : ., :, ,, Job#: 8532@ 

Client ID # 

33800301 

33800302 

33BOO303 

33800304 

33800305 

33BOO305RE 

33800306 

33BOO302D 

33800201 

33800202 

33800203 

33800205 

33BOO101 

33BOO102 

33BOOlO3 

33BOOl02D 

l3ROOl0l 

~3TOOlOl 

33BOO302MS 

13BOO302MSD 

l3BOO302MSRE 

KlBOO302MSDRE 

K3BOO302S 

QC Date Lead 
Lab ID # We Matrix Collected VOA SVOA only 

MB060001 soil 6-6-96 X X X 

MB080002 FD soil 6-6-96 X X X 

MB060003 soil 6-6-96 X X X 

MB060004 soil 6-6-96 X X X 

MB080005 soil 6-6-96 X X X 

MB08OOO5RE soil 6-6-96 X 

MB080006 soil 6-6-96 X 

MB080007 FD soil 6-6-96 X X X’ 

MB080008 soil 6-6-96 X X X 

MB080009 soil 8-6-96 X X X 

MB080010 soil 6-6-96 X X X 

MBOBOOll soil 6-6-96 ., X 

MB08001 2 soil 6-6-96 x ..::. * : .:. :.. .j. X 

s-srss MB08001 3 FD soil x ‘. . . . x X 
.:.,.:. 

MB080014 4011 6-6-96 x .$.:’ ..” : :.. X X .I.. . . . . . 

MB080015 ’ ... . FD Soil “’ +P6-96 x .c ., .’ 
,, :,: x ,.:: X 

MB080016 R water $-6-98 ,,.. X ,;::’ : x ‘: X 

MB080017 TB water 6-6-96 X 

MB08OOO2MS MS soil 6-6-96 X X 

MB08OOO2MSD MSD soil 6-6-96 X X 

MB06OOO2MSRE MS soil 6-6-96 X 

MBO6OOO2MSDRE MSD soil 6-6-96 X 

MBO8OOO2S MS soil 6-6-96 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

‘18 
‘i-H 1 

--.P 



Client ID # Lab ID # 

33800302D MB060002D 

QC 

We 

DUP 

Date 
Matrix Collected 

soil 6-6-96 

VOA SVOA 
Lead 
only 

X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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II Client ID # I Lab ID # 1 l!fEe 1 Matrix IC~~~ed~ 
TCLP 

Metals 

. 30u00101 MB107001 soil 6-l l-96 X 

3OUOO201 MB107002 soil 6-l l-96 X 

30u00301 MB107003 1 soil 6-l 1-96 X 

30u00401 MB1 07004 soil 6-l l-96 X 

33u00101 MB107005 soil 6-l l-98 X 

II 33UOO201 MB107006 soil 6-l l-98 X 
I 1 I I 

33uOO301 1 MB107007 I soil 1 6-11-96 1 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

1 ’ ‘10 



Table II 
Summary of Rejirctiid Datir (CSr@ics) : 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Mllton Florida 

.:... : ” ., ) .‘mgenk can#lwnae . . 

:SDG :: ::.m : Gem@& .:. -- 

WFO16 Volatiles All samples No rejeded results 
Samivolatiles All samples No mjscted madts 
Pa&ides B PCBS All samples No mjacted results 

wo17 Voletiles All samples No mjected msults 
Semivolatiles AJI samples Norejededresulk 
Pesticides & PCSs All samples Nomjwtedmstdts 

WI=016 Volatlles All samples No rejected results 
Semivolatiles All samplas No mjected results 1 

wFo19 

wFo20 

Volatiles 
Semlvoletiles 

Volatiles 
Semivolatiles 

All samples No mjeciad res&s 
All samples No rejected rescdts 

All samples No rejected readIs 
All samples No mjeote-d results 

-I 

1 

I . 

” :.’ . . . ,‘. 
: 

: .;:, 

.: 

: 
..: 

.’ ‘. 

‘, ,: 

: 

: .’ 
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Table III 
Summary of Rejected Data (Inorganic@ 
Subsurface Soil Investigation, Phase IlB 

NAS Whiting Field, Mllton Florida 

:: .: ‘WorgankAnilytae 

.SDG .I.’ :hrotlw, i Sample. -:Aldyte f .RMSOfl 
I 

WFO16 All mews All samples No rejected rwdts 
Cyanide All samples No rajected res&s 

WFOl? All metals All samples No rejeoled restdts 
Cyanide All samples No rejeoted results 

WFOl6 bad All samples No re@dd results 

iv?=019 Lead All samples No rejected results 

. .:. 

. .:’ j : 

:. 

‘. 

A-l 2 



Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Subsurface Soil Investigation, Phase Ii6 
NAS Whiting Field, Milton Florida 

WFOI 7 

WFOI 6 

wFo19 

NFOPO 

Client ID Compound 

BKB00401 Volatiles 
Semivolatiles 
Pesticides/PCBs 

-I ~ 

Volatiles 

N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
Phenol 
1,4-Dichlorobenzene 
4-ChloroS-methylphenol 
Acenaphthene 

1 PesticidedPCBs 

30800203 
I 

Volatiles 

I N-Nitroso-di-n-propylamine 
I ,2,4-Trichlorobenzene 

Pyrene 

30800502 30800502 Volatiles 

1,4-Dichtorobenzeha 
1.2.4-Trichlorobeniene ” 
Acenaphthene 

33809302 .,. 33809302 Volatiles .. .,. 
Semivolatiles . . :.. .A.. . . .., .:. 

None 

41-126 
36-l 07 

538 
523 
s35 
527 
533 
s19 

33 
33 

45 
43 
40 
44 
38 
30 

None 
None 
None 
None 
None 
None 

None 

None 

41-126 33 34 UJ 
38-107 35 35 UJ 
35-142 -.. 33 .+.. ‘3 UJ ,‘,’ ,‘, ,. .‘. .‘.I,, :. 

. . . . . _.. : ; None 
. . 

.&, . . . . . Y.... ..: - 
..:. .. 

.‘> ,a0 UJ 
- . . :. $23 ‘. +: ;.: ; j.34 UJ 
_ .,: : kl9 ‘..i ,. ..: - 

‘,, .” .’ ,. .‘.:. 
:.: 25 UJ 

:.. - .’ None 

A-13 



Table V 
Summary of Relative Percent Dlfferencee (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phaee IIB 
NAS Whiting Field, Milton Florida 

SDG 

NFO16 

NFOI 6 

NFO17 

NFO7 7 

NFO16 

iNFO7 9 

Organic Compounds 

Client ID BKBOO401 
Laboratory ID RB593003 
Collection Date X20/96 

Acetone 6 WQ 

Di-n-butyfpMhalate loo0 urn9 

Pesticides/PBS ND 

Client ID BKB00602 
Laboratory ID RBS03016 
Collection Date S/21/96 

Acetone 47 ug/Kg 

Di-n-butyfpMhalate 580 ug/Kg 

Pesticides/PCBs ND 

Client ID 31 BOO601 
Laboratory ID RB592001 
Collection Date 5127 P6 

.:..:.. 
3 ug/Kg Acetone .: 

‘. 
Di-n-buty7pMhalate 39 @Kg ,,’ .: 
Bis(2ethyfhexyl)pMhalate 17ouQw 

., :. 
Gamma-khlordane l.SugJKg :, 

Client ID 128007 01 
Laboratory ID RB592007 
Collection DAte ,5/27 196 

Acetone 8 WKg 

DiethylpMhalate 630 ug/Kg 

Pesticides/PCBs ND 

Client ID 30800202 
Laboratory ID RB602002 
Collection Date S/23/96 

Acetone 7 WKg 
Methyfene chloride 1 WKs 
Di-n-butylpMhalate 380U ug/Kg 

Client ID 30800502 
Laboratory ID MB047002 
Collection Date W/96 

Acetone 7 6 ug/Kg 
Methylene chloride 2 WKg 
Trichloroethene ND 

Bis(2-ethyfhexyl)pMhalate 7 000 ug/Kg 
P-MethylnapMhalene 7900U ug/Kg 

RPD 

BKB00401 D 
FIB593004 

wmP6 

17 usn<s 96 

970 r&Kg 3 

ND 

BKB00602D 
RB593017 

S/21/96 

6 us’& 155 

310 q/Kg 61 

ND 

37 BOO607 D 
RB592006 

6/27 P6 

. ...“...: : 
11 wmr .’ .774 .“. 

.I ‘. 
350U ,ug/Kg Not calculable 

7WglKg 33 

.I .l ug/Kg : . . :31 

12BOO7 07 D 
‘RB592006 

S/27196 

3 WKg 91 

370U ug/Kg Not calculable 

ND 

30B00202D 
RB602005 

St=/96 

9 WKg 25 

2 ‘@Kg 67 
380 ug/Kg Not calculable 

30800502D 
MB047005 

WP6 

14 ug/Kg 73 

2 W&f 0 

1 WKg Not calculable 

970 ug/Kg 3 
27 0 ug/Kg Not calculable 

A-14 



Table V 
Summary of Relative Percent Differenc+s (RPD) for Original and Field Duplicate Samples 

Subsurface S&l Inv&&&t~oii, Ptiase II8 

SDG T 
YFO7 9 

NF020 

NF020 

NAS Whiting Field, kilton Florida 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 
Trichloroethene 

Di-n-butylpMhalate 
Bis(2-ethylhexyl)phthalate 
-~~ 
Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 
7 ,P-Dichloroethene (total) 
Trichloroethene 

Bis(lZ-ethvlhexyl)pMhalate 

Client ID 
LaboratoryID ., ,., 
Collection Date ,’ 

Acetone 
Methylene chloride 

Di-n-butylphthalate. 
Bis(P-ethyWexyl)phthalate 

ml0 Compounds 

30800602 
MB066005 

w3P6 

23 w9 
5 w’Kg 

ND 

51 ug/Kg 
99 @Kg 

33800302 
MB060002 

WP6 

7 @Kg 
ND 
ND 
ND 

48 @Kg 

338007 02 
MB06007 3 

s/eps ; 

5 w&r 
ND 

66 WKg 
760 usn<g ‘. 

30B00602D 
MB066009 

w5P6 

31 ug/Kg 30 

4 WKs 22 
7 Not calculable 

43 WKg 17 
42 ug/Kg 81 

338003021) 
MB06007 

W/96 

8 WKg 
2 WKg 
4 @Kg 
13 ug/Kg 

73 

Not calculable 
Not calculable 
Not calculable 

33OU ug/Kg 

338007 02D 
MB060075 : .I 

6/6t% 

45 -@Kg 
37oU @Kg 

RPD 

Not calculable 

:. 

0 
Not calculable 

21 
Not calculable 
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Table Vi 
Summary of Surrogate Recoveries 

Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SilG . 

NFOI 8 

Chit ID 

All samples 
All samples 
All samples 

Compound 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

#ai 

Percit$ it”+wwy : : a6 Lliniiih ,.., ~-,,~i$~$t+ :: . . .:,:j:, aui!j!l”;r, . . . 

All w%hin QC limits None 
All wlthin QC limits None 
All within QC limits None 

NFOI 7 All samples Volatiles 
All samples Semivolatiles 

All within QC limits 
All within QC limits 

None 
None 

NFOI 8 

MO1 9 

NFo20 

12R00101 

31 ROOI 01 

12800101 D 
12BOO102 

31 BOO603 

3lBoo604 

All samples 
All sanipleg 

All sdiples 
All @mples 

AlI samples 

~BOO305 

Pesticides/PCBs 6 
Decachlorobiphenyl 57 80-I 50 UJ (all detects) 
Decachlorobiphenyl 56 60-I 50 UJ (all detects) 
Decachlorobiphenyl 27 60-I 50 UJ (all detects) 
Decachlorobiphenyl 27 60-I 50 UJ (all detects) 
Tetrachloro-m-xylene 58 60-I 50 UJ (all detects) 
Tetrachloro-m-xylene 55 60-I 50 UJ (all detects) 
Tetrachloro-m-xylene 58 80-I 50 UJ (all detects) 
Tetrachloro-m-xylene 46 60-I 50 UJ (all detects) 
Decachlorobiphenyl 54 80-I 50 UJ (all detects) 
Tetrachloro-m-xylene 49 60-7 50 UJ (all detects) 
Decachlorobiphenyl 53 60-I 50 UJ (all detects) 
Tetrachloro-m-xylene 52 60-7 50 UJ (all detects) 
Decachlorobiphenyl 58 60-l 50 UJ (all detects) 
Tetrachlorobm-xylepa . ...’ 54 W!:W3:‘. . . :...:... :. . . UJ (all detects) 

. . 
Volatiles Ali tiithln QC llmik:,: None 
Semivolatiles . ..’ &$iihin PC llm?$ ,:.. :, .,., - . ‘; None :. .,, 

VolatilCS 
:: . ..: :... ., 

None 
Semi+i+itilei ,, 

@.@iihln QC limittj - 
All&ithin QC li$$ - ‘- None ,. . . . . . . ., . . . ., .,. .,j 

Vola& 
. . . 

,$j,,,kithin QC Iliiik . None . .: .: 
‘. .‘. 

S;mi\io,atiles ‘? : . 
..‘. 1 

P-Fluorophenol 0 25-121 R (all compounds) 
Phenol-d5 0 24-113 R (all compounds) 
P-Chlorophenol-d4 0 20-I 30 R (all compounds) 
1,2-Dichlorobenzene-d4 0 20-I 30 R (all compounds) 
Nitrobenzene-d5 0 23-120 R (all compounds) 
2-Fluorobiphenyl 0 30-I 15 R (all compounds) 
2,4,6-Tribromophenol 0 19-122 R (all compounds) 
TerphenyCdl4 0 18-137 R (all compounds) 

Jotes: J = estimated value 
UJ = undetected, but number that is reported as the quanttfication limit iS an estimatei Value. 

1 
4-16 
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Table Vii 
Summary of Compounds Exceeding Instrument Calibration 

Subsurface &ii i&&ti~&iin, -Phaee IIB 
NAS Whiting Field, Milton Florida 

,’ .,.,;. .. .,. ‘., ., ..i :Organic5Compounds 
“_‘,. 

SDG . . . Dab ..:: .. 4Zompouad : ‘fCrftorfa 
: ‘::: ‘: ;. : 

.“. 
.: 

” .,. .:: ‘. 
,, ‘. ; 1. . . 

,, : : . . 1. .: : : 
,:,. : .‘. :j: .. ,.;:: Wiaf iCaiibraWn : mMltblulng 

:.: :,: :, ,‘. ,,,, ., ,: ,:,,, :.:::.:::.. .i.j, : ,j:: .” . . . . 96;RSD’ ‘i,‘: :: Calibratton’ SbO .., :, ,, . ..’ ,,:. .I.: 

WOl6 5131 I96 Chloromethane 46.6 26.5 

6/l/96 Chloromethane 42.0 

6/2/96 Chloromethane - 37.6 

Q~elifiOlr 

- 

UJ 

UJ 

UJ 

YFOI 7 

NFOl8 

WFOIS 

613196 Chloromethane 33.4 UJ 

616196 4-Nitroaniline 29.2 UJ 
Di-n-octylphthalate 25.2 UJ 

6/l 2/96 Endrin aldehyde 21.4 J 
- 

5/31/96 Chloromethane 48.8 26.5 UJ 

6/l 196 Chloromethane 42.0 UJ 

6/2/96 Chloromethane 37.6 UJ 

. . 
6Pl96 Chloromethank’ 

:. .::: :/: ::: :,..:: . . . :; ,:,,... “:“,:, .: 
- :. 

..’ 
“, ‘33.4 “‘. ,:. us 

614196 Chloromethane .m.: 64.3 .tiJ 
>Chloroethane _ ,’ ‘.. 37.9: .:UJ 

: .j.. : .,: 

6/4/96 ’ ” i Chloromethane’ ; 
. 

62.2.’ .;UJ 

;. 
WI96 4-Nitroaniline : . 29.2 ;j. UJ 

Di-n-octylphthalate - 25.2 : .: UJ 

W’l96 Butylbenzylphthalate 26.8 UJ 
3,3’-Dichiorobenzidine 32.9 UJ 
Bis(2ethylhexyl)phthalate 27.4 UJ 

6/l 2f96 Endrin aldehyde 21.4 J 
- 

S/31 196 Chloromethane 48.6 26.5 UJ 

6/l 196 Chloromethane 42.0 UJ 

614196 Chloromethane w.3 UJ 
Chloroethane 37.9 UJ 

616196 4-Nitroaniline 29.2 UJ 
Di-n-octylphthalate 25.2 UJ 

- 

All Volatiles None 

6/l 1 I96 Hexachlorobenzene 30.8 UJ 
- 
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Table Vii 
Summary of Compounds Exceeding instrument Calibration 

Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

., ..(lr ,._. I ._ .” _....,,. ,. .I *_ _.,. _I*I_ .,.... ““... _. ,. 
Organic Compounds 

‘SDG Date 

btltialCa~ibratkm .. Continuing 
:: ; ,‘:,., :?_: : .,:;%RSD : Callbratkw %D 

IWO20 All Volatiles None 

6126196 Bii(2-ethylhexyl)phthalate 26.6 UJ 
Di-n-octylptrthalate 33.8 UJ 

Notes: %RSD = percent Relative Standard Deviation for initial calibrations 

%D = percent Difference for continuing calibrations 

J = the compound was positively identiiied; the associated numerical value is the approximate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory ‘S flag), or because QC 
criteria were not met (validation ‘J’). 

UJ = the compound was not detected above the reported sample QL However, the reported sample QL is 
approtimate: the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 

‘..’ 

.f-+? 
:. 
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Table vjli 

Summary of Method Blank Contamination 
Subsurface Soil i&e&&tion, Phase IIB 

NAS Whiting Field, Miiton Florida 

,SDG 

b’FOl6 

.‘. .Organic- Compounds 

.. Compound Cwwxmtragon Associated Samples 

Acetone 2 WKg BKBOOl 01 
BKBOO401 
BKBOO401 D 
BKBOO402 
BKBOO201 
BKBOO202 
B-01 
BKElOO302 
B-01 
BKBOO502 
BKBO0601 
BKBOO602 

Acetone 

Bis(24hylhexyl)phthalate 

1 WK9 BKBOO602D 

12 ug/L BKRW201 
BKFOOl 01 

YFOl7 

PestcideslPCBs ND 

Acetone 1 ug/Ks 31 BOO601 
: ,‘i..: 

‘.. 
.31Boo60:. . . ..j : : :’ .’ 
12BWlOl j’ 

. 12BOOlOlD 
12BW102 

. .j 
. . . . . . 

.: 31 BOO702 
: 

‘31 BOO7Q3 

: .31BW704 
:31800705 
31BW801 
31800802 
31 BW803 

Acetone 2 ug/Ks 31 BOO701 
31 BOO804 
31 BOO805 

Acetone 2 @Kg 31 BOOB03DL 
31 BW604DL 

Bis(24hylhexylpMhalate 

Bis(2ethylhexylphthalate 

PesticideJPCBs 

2 ug/L 31 RWl 01 

2 ug/L 12ROOlOl 

ND 
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Table Viii 
Summary of Method Blank Contamination 
Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic. Compounds 

-SDG 

vFO18 

;: .‘. Compound : Concsnlmtion Associated Samples 

Acetone 2 WKg 3oBOO201 
3OBOO203 

Acetone 2 WKg 
3OBOO202 
3OBOO202D 
3OBOOlOl 
3oBOO102 
3OBWlO3 

Bis(2-ethylhexyl)phthalate 43 WKs 3OBW201 
3OBOO202 
3oBW203 
3OBW202D 
30800101 
3oBOO102 
30BWlO3 

IF019 Methylene chloride 5 WW 30BOO501 
Acetone 5 WQ 30BOO502 

; ,,. .30Boo5w:‘.:i .: . . . . 
3OEQO502D .. .: 
30BW401 
3OBOWM 

.:3OBOO403 

Acetone .: .3OBOO6Oi ‘5. WKs 
.30800602 

’ 30800603 
30BOO602D 

‘: 3OBOO301 
30800302 
30800303 
30B00305 

Bis(24hylhexyi)phthalate 

Bis(24hylhexyl)phthalate 

1 UgJL 30RW201 

59 ug/Kg 30800601 
30800602 
30800603 

30BOO602D 
3OBOO301 
30800302 
30800303 
30BOO3WDL 
30800305 
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Table Viii 
Summary of Method Blank Contamination 
Subsurface Soil investigatiiin, Phase IIB 

NAS Whiting Field, Milton Florida 

Grganlc Compounds 

..SDG .: : Compound -Concentration Associated Sampies 
- 

WFO20 Acetone 5 WKg 33BW301 
33800302 
33800303 

33Boo304 

33800305 
33BOO302D 
33BOO201 
33BW202 
33800203 
33BWlOl 
33800102 

33800103 
33BW102D 

Bis(2ethylhexyl)phthalate 

Bis(24hylhexyl)phthalate 

6 ug/L 33RWlOl 

43 ug/Kg 33800301 
33800302 
33BOO303 
33BOO304 
.338003020- : y ,.‘. 
33EtOO201 “Y, < 
33800202 
33BW203 

~33BWlOl. 
‘33BOOlO2 

,: 33BW103 

.; 33BW102D 

Bis(24hylhexylphthalate 300 @Kg z , 33BOO305RE 
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Table D( 
Summary of Field Blank Contamination 
Subsurface Soil investigation, Phase 118 

NAS Whiting Field, Milton Florida 

.Organic Compounds 

;DG 

NFO16 

NFO16 

NFOI 6 

NFO17 

WFOl7 

Parameter 

Client ID: BKROO201 
Laboratory ID: RB563006 
Collection Date: 5/20/96 
Type: Equipment Rinsate 

Acetone 

Di-n-butylphthalate 
Bis(29thylhexyl)phthalate 

Pesticides/PCBs 

Client ID: BKTOO201 
Laboratory ID: RB583010 
Collection Date: 5120196 
Type: Trip Blank 

Methylene chloride 
Acetone 

Client ID: BKFOOI 01 
Laboratory ID: RB5l%3B3009 

S/20/96 Cotlection Date: 
Source Blank We: 

Acetone ‘. 

Di-n-butylphthalate .. 
Bis(2ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID: 12ROOl Ot 
Leboratory ID: RB592022 
Collection Date: 5/21 IS6 
Type: Rinsate 

Acetone 

Di-n-butylphthalate 
Bis(Z-ethylhexyl)phthalate 
Butylbenzylphthalate 

Pesticides/PCBs 

Client ID: 31 ROOl 01 
Laboratory ID: RB692020 
Collection Date: S/22/96 
Type: 

: ” Concentration. I Quallfkr 

2 UglL None 

8 UglL None 
3 UglL IOU l&j/L 

ND None 

1 UglL None 
13 UglL None 

., : :. :, ,. . . y”‘.: : : : :, :. ” :.. 
‘.‘. ,I. . : 

23 u& None 
:j .;,. ,,,, ,‘.. :‘. : 

9kgJL ‘I N&e 

3 w- 1 ou ..ug/L’ 

:ND :, N&e 

8 ug/L None 

9 w/L None 
15 ug/L 15u ug/L’ 
2 ug/L None 

ND None 

Acetone 

Di-n-butylphthalate 
Bis(24hylhexyl)phthalate 

Pesticides/PCBs 

17 UglL 

6 ug/L 
6 ug/L 

ND 

None 

None 
1ou UglL’ 

None 
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Table DC 
Summary of Field Biank.Contamination 

Subsurface Soil inve~t‘i#&ori, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG ! .‘pmmkr: 2 ,. ,: .,i, ; ,_ ;. ., : .’ ., . ,,; :Concmtmtion I Quallfiir 
- 

WFO17 Client ID: 31TOO301 
Leboratory ID: RB592021 
Collection Date: W22P6 
Type: Trip Blank 

Acetone 4 UgfL None 
- 

WFO17 Client ID: BKTO0301 
Laboratory ID: RB592023 
Collection Date: S/21 /96 
Type: Trip Blank 

Acetone 3 ug/L None 
- 

WFOl8 Client ID: 3OTOOlOl 
Laboratory ID: RB602011 
Collection Date: S/23/96 
Type: Trip Blank 

Methylene chloride 3 ug/L None 
Acetone 10 ug/L None 

- 
WFO16 Client.ID: 3OROOiOl~ 

.,- . . . : ,;:,; :, : 

Laboratory ID: RB602010 .: ,:.. 

Coiledon Date: W=P6 
Type: Rinsate 

. . ..: 

‘. 
..‘, j ,.: ,:,: .:,,‘. 

Acetone G’ug/L None 
:. .:. 

Di-n-bulylphthalate 9 q/L None 

WFOI 9 Client ID: 3OTOO201 
Laboratory ID: MB04701 1 
Collection Date: WP6 
Type: Trip Blank 

Volatiles ND None 
- 

WFOI 9 Client ID: 3OTOO301 
Laboratory ID: MB066002 
Collection Date: WI96 
Type: Trip Blank 

Volatiles ND None 

WFOIS Client ID: 30R00201 
Laboratory ID: MB04701 0 
Collection Date: W/96 
Type: Rinsate 

Volatiles ND None 

Di-n-butylphthalate 3 ug/L None 
Bis(2-ethylhexyl)phthalate 4 ug/L IOU ug/L’ 
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Table IX 
Summary of Field Blank Contamination 
Subsurface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

Orgmic compounds 

;DG Param& ’ I Concentration Guallfier 

VFOl 9 Client ID: 30R00301 
Laboratory ID: MB068001 
Collection Date: WP6 
Type: Rinsate 

Methylene chloride 3 UglL None 

Di-n-butylphthalate 7 ug/L None 
Bis(24hylhexyi)phthalate 4 ug./L None 

VFOl9 Client ID: 3OFOOlOl 
Laboratory ID: MB068003 
Collection Date: 6/s/96 
Type: Source Blank 

Acetone 29 UgtL None 

Di-n-butylphthalate 13 ug/L None 

NF020 Client ID: 33TOOlOl 
Laboratory ID: MB08001 7 
Collection Date: .6/6/96 

Type: Trip Blank : 
., . . : : .,: 

: 

Volatiles Ni ” None 

NF020 Client ID: ‘33ROOl’Ol 
Laboratory ID: ’ MB08601 6 
Collection Date: 6{6/96 
Type: Rinsate 

Acetone 15 ug/L : .None 

Di-n-butylphthalate 13 ug/L None 
Bis(2-ethylhexyl)pMhalate 3 UglL 1ou ug/L’ 

I= sample result was modiied based on an associated method 
blank concentration. 

Vote: see detailed data validation report for the discrete qualifiers. 
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Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 
Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

SDG Cllknt ID 

NF016 BKB00401 

NFOlk BKROO201 

NFOl6 BKFOOl 01 

NF017 31 BOO601 

NFO18 30600202 

NFOlQ 30800502 

NFOlQ 3OFOOlOl 

NFOlQ 30800601 

NF020 33800302 

lnorganlc Analytcs 
.: . 

Criterle % Recoviry :. ,. : 

Analyte % Recovery ,RP? MS ‘.’ MSD .,. .. fi$ ,,’ j, ., : &&flijr 

All metals None 
Cyanide None 

Metals None 

Cyanide None 

Lead 75-125 <35 179.2 49.3 J 
Cyanide None 

Lead None 

Lead None 

Lead None 

Lead 75-125 66.4 - J 

Lead None 

,, 

.: ” 

(... 

,., ..:.: 

: ,’ 
. . . : 

‘I. 
:. : 
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Table Xi 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG inorganic Adytes I RPD 

NFO16 Client ID 
Laboratory ID 
Collection Date 

BKBOO401 BKBOWOl D 
RB663003 RB683004 

5/2OP6 5lw96 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vavadium 
Zinc 
Cyanide 

3600 mg/Kg 
0.54 mg/Kg 
7.2 mg/Kg 

ND 
194 mg/Kg 
3.2 mg/Kg 

0.77 mg/Kg 
1.8 mg/Kg 

2220 mg/Kg 
1.4 mg/Kg 
114 mg/Kg 
19.5 mg/Kg 
1.5 mg/Kg 

84.5 mg/Kg 
27.6 mg/Kg 
4.9 mg/Kg 
3.9 mg/Kg 

0.10 mg/Kg 

2290 mg/Kg 44 
0.79 mg/Kg 38 
6.4 mglKg 12 

0.07 mg/Kg Not calculable 
203 mg/Kg 5 
2.4 mg/Kg 29 

0.56 mg/Kg 28 
1.7 mg/Kg 6 

1660 mg/Kg 29 
2.4 mg/Kg 53 

93.0 mg/Kg 20 
14.5 mg/Kg 29 

ND Not calculable 
ND Not calculable 

22.5 mg/Kg 20 
3.4 mg/Kg 36 
2.7 mg/Kg 36 

0.13 mg/Kg 26 

NF016 Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Sodium 
Vanadium 
Zinc 
Cyanide 

BKB00602 
RB683016 : 

5121196 : ,Y:::: 

5040 mg/Kg 
1.4 mg/Kg 
5.2 mg/Kg 
210 mglKg 
4.5 mg/Kg 
2.0 mg/Kg 

3430 mg/Kg 
1.8 mg/Kg 

97.6 mg/Kg 
9.5 mg/Kg 
1.6 mg/Kg 

28.6 mglKg 
10.3 mglKg 
3.2 mg/Kg 

0.13 mg/Kg 

BKB00602D. ..: .. :. .: 
RB583017 

S/21 P6 

6050 mg/Kg : 18 
,.38 0.95 ,mglKg 

5;Q mg/Kg 13 
695 mg/Kg “7 
4.7 mg/Kg 4 
2.3 mg/Kg 14 

3820 mg/Kg 11 
1.7 mg/Kg 6 
111 mg/Kg 13 
11 .l mg/Kg 16 

ND Not calculable 
26.2 mg/Kg 9 
11.3 mg/Kg 9 
3.1 mg/Kg 3 

0.16 mglKg 21 

tl 
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Ta5ie Xi 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil In&@&i, PHase IIB 
NAS Whiting Field, Milton Florida 

SDG 

WF017 

WFO17 

WFO18 

WFOl9 

WFOlQ 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client SD 
Laboratory ID 
Collection.-Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 

Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Lead 

Client ID 
Laboratory ID 
Collection Date 

Lead 

Client ID 
Laboratory ID 
Collection Date 

Lead 

inorganic Analyh3s 

31 BOO601 
RB295001 

5/21/96 

1580 mg/Kg 
0.44 mg/Kg 
7.4 mg/Kg 

0.07 mg/Kg 
0.52 mg/Kg 
237 mg/Kg 
3.9 mg/Kg 

11.4 mg/Kg 
1120 mg/Kg 
6.3 mg/Kg 

83.5 mg/Kg 
9.2 mg/Kg 

0.07 mg/Kg 
0.14 mg/Kg 
1.1 mg/Kg 

23.5 mg/Kg 
2.2 mg/Kg 

11 .O mg/Kg 
0.10 mg/Kg 

12BOOlOl 
RB592007 

5121196 

25400 mglKg 
5.3 mg/Kg 
18.0 mg/Kg 
0.20 mg/Kg 
0.57 mg/Kg 
495 mg/Kg 
19.9 mg/Kg 
6.3 mg/Kg 

16100 mg/Kg 
4.7 mglKg 
170 mglKg 
7.7 mg/Kg 

0.04 mg/Kg 
2.5 mg/Kg 

81.2 mglKg 
49.8 mg/Kg 
41.7 mglKg 
3.6 mg/Kg 

ND 

30800202 
RB602002 

S/23/96 

1.8 mg/Kg 

30800502 
MB047002 

6l4P6 

4.3 mg/Kg 

30800602 
MB066005 

S/S/Q6 

4.5 mglKg 

I RPD 

31800601 D 
RB592006 

5Ml PS 

1760 mg/Kg 11 
0.29 mglKg 41 
9.6 mg/Kg 26 

0.07 mglKg 0 
0.68 mg/Kg 27 
297 mglKg 22 
5.4 mg/Kg 32 

13.6 mg/Kg 18 
1310 mg/Kg 16 
7.0 mglKg 11 

98.7 mg/Kg 17 
11.3 mg/Kg 20 
0.08 mg/Kg 13 
ND mg/Kg Not calculable 
1.7 mg/Kg 43 

26.3 mglKg 11 
2.4 mg/Kg 9 
15.9 mg/Kg 36 

ND Not calculable 
- 

12BOOlQlD 
RB592008 

5/2l/s6 

88&mg]Kg 96 
1.2 mg/Kg 126 

14.5 mglKg ‘22 
ND Not calculable 
ND Not ~calculable 

552 mg/Kg 11 
9.1 mg/Kg 74 
2.9 mg/Kg 74 

8620 mg/Kg 61 
3.4 mglKg 32 

96.7 mg/Kg 55 
4.9 mg/Kg 44 

0.04 mg/Kg 0 
ND Not calculable 
ND Not calculable 

33.4 mg/Kg 39 
26.5 mg/Kg 45 
3.7 mg/Kg 3 

ND None 

30800202D 
RB602005 

5123196 

1 .Q mg/Kg 5 
- 

30BOO502D 
MB047005 

6MP6 

3.9 mg/Kg 10 
- 

3OBOO602D 
MB066009 

615196 

5.0 mg/Kg 11 
- 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

WFOPO 

WFO20 

Client ID 
Laboratov ID 
Collection Date 

Lead 

Client ID 
Laboratory ID 
Collection Date 

Lead 

4norganicAnalytes RFD 

33800302 338003020 
MB080002 MB080007 

6PP6 6/8/96 

7.8 mg/Kg 7.1 mg/Kg 9 

33800102 33800102D 
MB080013 MB08001 5 

6m96 e/w96 

7.2 mg/Kg 8.0 mg/Kg 11 
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Table Xii 
Summary of Anaiytes Exceeding instrumerit Calibration 

SUb8UrfaCe Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

. Inorgmic Aftalytes 

SDG Date . . . Analyte. ,. .. ,CrSterfa Pu8llfier 
:. 

. . . .:. ;:. ., ., ‘. . . I : -,@tal.Callbmtlon ... ‘:.: Jhtfnufng 
: ..:: r j :.:: .j: “‘:CPllhtionW3 

- 

NF016 All All metals None 
Cyanide None 

- 

NFO17 All All metals None 
Cyanide None 

- 

NFO18 All Lead None 
- 

NFOl9 All Lead None 
- 

NF020 All Lead None 
- 

dotes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

J = the analyfe was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample -because QC criteria were not met (validation *JD.. .‘. ,, :, 

UJ = the analyte was not detected.above the reported sample IDL However, the reported,sample is approximate 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the abilityto analyze the sample and meet 
quality control-criteria. The presence or absence ofthe analyte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 
Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 
: .i, i . . *.v: . , ,,” j ^ 

fnorg&ihalytes 

.._ll . . . ,. .” .-. 

SDG 2 

YFO16 Barium 
Iron 
Sodium 
Zinc 

Aluminum 
Calcium 

Copper 
Iron 
Sodium 
Thallium 
Zinc 

Analyte I COltCWtlW0n Associated Samples 

1.760 ug/L All water samples in SDG WFO16 
31.120 ug/L 
88.880 ug/L 
16.920 ug/L 

3.309 mglKg All soil samples in SDG WF016 
11.435 mglKg 
0.249 mg/Kg 
1.650 mg/Kg 
5.214 mg/Kg 
0.001 mg/Kg 
1.342 mg/Kg 

YF017 

NFOIB 

NF019 

NF020 

Cyanide 

Barium 
Iron 
Sodium 
Zinc 

Aluminum 
Calcium 
Cobalt 

Copper 
Sodium 
Zinc ‘. 

Cyanide : 

Lead 

Lead 

Lead 

ND All samples in SDG WF016 

1.760 uglL All water samples in SDG WFO17 
31 .120 uglL 
88.880 uglL 
16.920 ug/L 

3.309 mg/Kg ,All soil samples.in SDG WFO17 
11.435. mg/Kg 
0.249 mglKg 
1.650 mg/Kg 
5.214 mglKg 
1.342 :mg/Kg ,:: 

ND ‘1 All samples in SDG WF017 

ND .” All samples in SDG WFOl8 

2.260 ug/L All water samples in SDG WFOl9 

ND All samples in SDG WFO20 
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Table XIV 
Summary of Field, Blank Contamination 
Subsurface Soil Ir&G%t&&o~, Phase IIB 

NAS Whiting Field, Milton Florida 

: Inorganic Analytas 

SDG 

WFOl6. 

Parameter Concentration t QuaIltier 
- 

WFO16 ’ 

WF017 

WF017 

Client ID: BKR00201 
Laboratory ID: RB583008 
Collection Date: 5/2OlS6 
Type: Rinsate 

Barium 1.8 ug/L 1.7u ug/L’ 
Iron 5.6 ug/L 5.6U uglL’ 
Lead 2.3 ug/L None 
Sodium 57.5 ug/L 57.5u ug/L’ 
Zinc 3.0 ug/L 3.ou ugJL’ 
Cvanide 1.8 uolL NOOF! 

Client ID: BKFOOlOl 
Laboratory ID: RB6830OS 
Collection Date: E/20/96 
Type: Source Blank 

Iron 6.4 ug/L 6.4U ug/L’ 
Sodium 52.9 ug/L 52.9u ug/L’ 
Zinc 3.8 ug/L 3.8U ug/L’ 

Cyanide ND :. : .None ,. 

Client-ID: 31R00101 : 

Laboratory ID: RB592020 
: 

Collectlon.:Date: 5/22/96 
: 

Type: 

Aluminum 
Barium 

RI&ate 

&ne 
2.3U ug/L’ 

Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Zinc 
Cvanide 

503 ug/L ‘None 
11.3 IQ/L -‘None 
1.4 ug/L None 
132 ug/L 132U ug/L’ 
0.60 ug/L None 
66.2 ug/L None 
3.8 uglL None 
284 uglL None 
7.8 ugli 7.8U ug/L’ 

ND None 

Client ID: 12ROOlOl 
Laboratory ID: RB592022 
Collection Date: S/21/96 
Type: Rinsate 

Aluminum 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Sodium 
Zinc 
Cyanide 

19.1 ug/L None 
1.8 uglL 1.8U ug/L’ 

86.5 uglL None 
15.6 ug/L 15.6U ug/L’ 
0.80 ug/L None 
30.5 uglL None 
59.8 ug/L None 
3.8 ug/L 

Nd 
3.8U us/L’ 

None 

A-31 



Table XIV 
Summary of Field Blank Contamination 

Subsurface Soil investigation, Phase IiS 
NAS Whiting Field, Milton Florida 

inorganic AnalyteS 

SDG Parameter I Concentration Qualifier 

WFOl8 Client ID: 30ROOlOl 
Laboratory ID: RB602010 
Collection Date: 5/23/96 
Type: Rinsate 

Lead ND None 

WFO19 Client ID: 30R00201 
Laboratory ID: MB04701 0 
Collection Date: 6/4/96 
Type: Rinsate 

Lead ND None 

WFO19 Client ID: 30R00301 
Laboratory ID: MB068001 
Collection Date: 615196 
Type: Rinsate 

Lead ND None 

WFO19 Client ID: 3OFOOlOl 
Laboratory ID: MB066003 :.: .::. ” : : 

Collection Date: S/5/96 
Type: Source Blank 

Lead 2.1 lug/L ?. : .: 2.1 U:.ug/L’ 

WFO20 Client ID: 33ROOl’Ol 
Laboratory ID: MB080016 
Collection Date: 6/6/96 
Type: Rinsate 

Lead 1.6 ug/L None 

’ = sample result was modified based on an associated method blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table XV 
Sample Event PARCC Summary 

Subsurfaci Soil inv&stigiitiok, Phase IIB 
NAS Whiting Field, Milton, Florida 

WF016 Vdatiles Acceptable ACC@¶ble Acceptable 100 Acceptsble 
Semlvdatiles Acceptable Acceptable Accaptable 100 Acceptable 
Pestiddea’PCBs Acceptable Acceptable Acceptable 100 Acceptstie 
Metals Acceptable Acceptnble Acmptabde 100 Acceptable 
Cyanide Acceptable Accapteble Acceptable loo Acceptable 

- 

wFo17 Vdatfles Acceptable Acceptable Accept&e 1003 Accept&e 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pestiddes/PCBs Acceptable Acceptable Accqtabie 1W Acceptable 
Metals Acceptable Acceptable Accepbble 100 Acceptable 
Cyanide Acceptable AC=XpSble ACCeptable 100 Acceptable 

- 

wPO18 Vdatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acce#able 100 Acceptable 
Lead Acceptable Acceptable Acceptable 1W Acceptable 

- 

wFo19 Vdatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 1003 Acceptable 
Lead Acceptable Acceptable Acceptable loo AccepCelble 

- 

WFO20 Vdatiles Acce$zble Acceptable Acceptable loo Acceptable 
Semivdatiles Acceptable Acceptable Acceptable loo Acceptable 
Lead Acceptable Acceptable Accep*le ,, loo Acceptable 

i - 

‘Cumulative of sampling and anafytical compcwnts. 
*Analytical component. 
hmples results rejected for database purposes were not used in the completeness calwlation. 

Notes: All completeness .b axpressed as the ratio of number of sample results considerad usable QA., not qusliied as rejected) to the total numbsr of 
sample results. 

% = percent 
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$ .a 

$iDG#: WF022 

Project Name: NAS Whiting Field 

I I I 

Client ID # Lab ID # 
QC 

Type Matrix 

BKTOlOOl 

BKROlOOl 

BKGOOlOl 

RB85800 1 

RB858002 

FIB858003 

TB 

R 

water 

water 

water 

BKGOOlOlD RB858004 FD water 
I I I 

BKG00102 

BKG00102F 

RB858005 

RB858006 

water 

water 

31G00102 

IlG00102D 

3KGOOlOl MS 

3KGOOlOlMSD 

FIB873009 

RB858003MS 

RB858003MSD 

MS 

MS0 

water 

water 

water 

_- 
VALIDATION SAMPLE TABLE LDC#: 1932A 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Collected VOA SVOA /PCBs Metals Cyanide 

7-16-96 X 

7-16-96 X X X X X 

7-16-96 X X X X X 

7-16-96 X X X X X 

7-16-96 X X X X X 

7-16-96 X 

7-16-96 X X X X X 

7-l 7-96 X X X X X 

7-l 7-96 X X X X X 

7-l 7-96 X X X X X 

7-18-96 X 

7-l 8-96 X X X X X 

7-l 8-96 X X X X X 

7-18-96 X X X X X 

7-18-96 X X X X X 

7-18-96 X 

7-19-98 X X X X X 

7-19-96 X X X X X 

7-19-96 X X X X X 

7-l 6-96 X X X X X 

7-l 6-96 X X X X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MS0 = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF023 VALIDATION SAMPLE TABLE LDC#: 1942A 

Project Name: NAS Whiting Field 

I 

I I QC 
Client ID # Lab ID # TYPO 

11T01201 RB887001 TB 

11G00401 RB887002 

11G00301 RB887006 

3KG00301 RB887007 

12G00201 RB887008 

12G00101 RB887009 

12G00101F RB887010 

18G00301 RB887011 ’ 

12G00301 RB887012 

)2GOO301D RB887013 FD 

16T01301 RB887014 

I6G00701 RB887015 

~ 6GO0703DL RB887017DL 

8G00201 RB887018 

)2G00301 MS RB887012MS MS 

)2G00301MSD RB887012MSD MS0 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 7-22-96 X 

water 7-22-96 X X X X X 

water 7-22-96 X X X X X 

water (7-22-96 X 

water 7-23-96 X X X X X 

water 7-23-96 X X X X X 

water 7-23-96 X X X X X 

water 7-23-96 X X X X X 

water 7-23-96 X X X X X 

water 7-23-96 X 

water 7-24-96 X X X X X 

water 7-24-96 X X X X X 

water 7-24-96 X X X X X 

water 7-25-96 X 

water 7-25-96 X X X X X 

water 7-25-96 X X X X X 

water 7-25-96 X 

water 7-25-96 ‘X X X X X 

water 7-25-96 X 

water 7-26-96 X X X X X 

water 7-24-96 X X X X X 

water 7-24-96 X X X X X 

Tn.= Trip Blank, R = Rinsatb, SB = Source Blank, FD = Field Duplicate, MS = Matrix.Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
\ 

1 
i 

2 
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SDG#: WF024 

Project Name: NAS Whiting Field 

18GOOlOl RB920002 

15G00401 RB92000-3 

BKG00203 FIB920004 

15ROi201 RB920005 R 

BKG00203F RB920006 

15GOO702 RB920007 

1 SG00702F RB920008 

t 5G00701 RB920009 

15G00701D RB920010 FD. 

15G00701MS RB920009MS MS 

15G00701MSD RB920009MSD MSD 

.‘ 

VALIDATION SAMPLE TABLE LDC#: 1943A 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 7-29-96 X 

water 7-29-96 X X X X X 

water 7-30-96 X X X X X 

water 7-30-96 X X X X X 

water 7-31-96 X X X X X 

water 7-30-96 X 

water 73 i-96 X X X X X 

water 7-3 I-96 X 

water 731-96 X X X X -:x 

water 7-3 i-96 X X X X X 

water 7-31-96 X X X X ‘=x 

water 7-3 l-96 X X X X 
_ 

X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table I 

SDG#: WF025 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Field Parameters/Analytical Method 

LDC#: 1956P L 

Job#: 8532~2C ) 

QC Date Pesticides 
Client ID # Lab ID # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

lST0150I RB956001 TB water 8-5-96 X 

15GOO703 RB956002 water 8-5-96 X X X X X 

15GOO503 RB956003 water 8-6-96 , X X X X X 

lSG00503DL RB956003DL water 8-6-96 X 

I5600502 RB956004 water 8-6-96 X X X X X 

I5G00501 RB956005 water 8-6-96 X X X X X 

15G00601 RB956006 water 8-7-96 X X X X X 

15GOO603 RB956007 water 8-7-96 X X X X X 

15GOO60ID RB956006 FD waJer 6-7-96 X X X X X 

15G00503F RB956009 water 6-6-96 X 

15G00501 F RB956010 water 6-6-96 X 

15R01301 RB956011 R water 8-7-96 X X X X X 

15To16ot RB956012 TB water 6-6-96 X 

15G00301 RB956013 water 6-8-96 X X X X X 

15GOO302 RB9560I 4 water 8-8-96 X X X X X 

15GOO303 RB956015 water 8-9-96 X X X X X 

l5GOOlOl RB956016 water 8-8-96 X X X X X 

5GOO203 RB9560I 7 water 8-9-96 X X X X X 

5G00301 F RB956018 water 8-8-96 X 

5G00203F RB956019 water 8-9-96 X 

5GOO60I MS RB956006MS MS water 8-7-96 X X X X X 

5G00601MSD 1 RB956006MSD 1 MSD 1 water 1 8-7-96 1 X I X I X I X I X I I 
i 

TB = Trip Blank, R = Rlnsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 



‘le 1 

SDG#: WF026 VALIDATlON.iAMPLE TABLE LDC#: 1957A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 853220 

QC Date Pesticides 
Client ID # Lab ID # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

15TOl701 RB980001 TB water 8-l 2-96 X 

I5GOO202 RB980002 water 8-i 2-96 X X X X X 

15G00201 RB980003 water e-13-96 X X X X X 

I5G00802 FIB980004 water 8-13-96 X X X X X 

15G00802R RB980004R water e-13-96 X 

15G00801 RB980005 water 8-i 3-96 X X X X X 

16G00201 RI3980006 water 8-14-96 X X X X X 

I5GOO603 RB980007 water 8-14-96 X X X X X 

I6G00803D RB980008 FD water e-14-96 X X X X X 

15GOO202F RB980009 water e-12-96 X 

15GOO20lF RB980010 water 8-13-96 X 

I5G00802F RB980011 water 8-13-96 X 
. 

15R01401 RB980012 R water e-14-96 X X X X X 

15GOO803F RB98dOl3 water e-14-96 X 

16G0020lF RB980014 water e-14-96 X 

16T01801 RB980015 TB water 8-15-96 X 

I6600202 RI396001 6 water e-15-98 X X X X X 

16G00202DL RB980016DL water e-15-96 .X 

I6600203 RB980017 water e-15-96 X X X X X 

I6GOO602 RB980018 water e-15-96 X X X X X 

/6G00601 RB980019 water 8-l 6-96 X X X X X 

I6GtXXtX RB98K!29 wd#ar la-1 C-OR ..-.e. I .I “V x x x X x 

l6G004tNDL RB980020DL water 8-16-96 X 

6GOWWD RB980021 water 8-l 6-96 X X X X X 

TB = Trip Blank, R = Rinsale. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF026 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

t6G00403DDL RB980021 DL 

16G00601F RB980022 

I6G00403F RB980023 

15G00803MS RB980007MS 

15G00803MSD RB980007MSD 

VALIDATION SAMPLE TABLE LDC#: 1957A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 8-16-96 X 

water 8-16-96 X 

water 8-l 6-96 X 

MS water 8-14-96 X X X X X 

MSD water 8-14-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

i ‘@ 
%_4_ ,’ . 



TB = Trip Blank, R = Rimate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, Dup = Duplicate 
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SDG#: WF027 

Project Name: NAS Whiting Field 

I I 

Client ID # Lab ID # 
QC 

Type 

16T01901 I RC016001 I TB 

16G00401 RCOl6002 
i I 

16GOO402 RC016003 / I 
I 

16G00101 1 RC016004 I 

16G00301 RC016005 
I I 

16600302 1 RC016006 I 
16GOO304 RCOl6007 

I I 
16GOO303 I RC016008 I 

16G00501 RCol6009 
I I 

16G00303F I RC016010 I 
16G0050lF RC016011 

I 

VALIDATION SAMPLE TABLE LDC#: 19708 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Matrix Collected VOA SVOA /PCBs Metals Cyanide 

water 8-19-96 X 

water 8-19-96 X X X X X 

water 8-19-96 X X X X X 

water e-19-96 X X X X X 

water e-20-96 X X X X X 

water e-20-96 X X X X X 

water e-20-96 X X X X X 

water e-21-96 X X X X X 

water E-21-96 X X X X X 

water e-21-96 X 

water E-21-96 X 

water 8-21-96 X X X X X 

water e-21-96 X X X X X 

water 8-22-96 X 

water 8-22-96 X X X X X 

water 8-22-96 X X X X X 

water e-22-96 X X X X X 

water 8-23-96 X X X X X 

water 8-23-96 X X X X X 

water 8-23-96 X x X X X 

water 8-23-96 X 

water 8-23-96 X 

water e-21-96 X X X X X 

water 8-21-96 X X X X X 
i 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
.Y_ 

16R01501 1 RC016012 

16G00501 D RC016013 FD 

66TO2001 I RC019014 I TB 

86G02101 RC016015 
I 

66GO2103 RC016016 
I 

j 

66GO2102 I RC016017 I 
09G00101 RC018018 

I I 
09G00301 1 RC016019 I 
09G00301 D RCOl6020 FD 

I I 
66G02102F RC016021 

I 
[ 

09GOO301 F I RCOl6022 I 
16G0050lMS RCOl6009MS MS 

16G00501MSD RCOl6009MSD MSD 

Table 1 



SDG#: WF028 VALIDATION SAMPLE TABLE LDC#: 1974A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Matrix Collected VOA SVOA /PCBs Metals Cyanlde 

water 8-26-96 X 

water 8-26-96 X ‘X X X X 

water 8-26-96 X X X X x 

water 8-26-96 X X X X x 

water 8-26-96 X X X X X 

water 8-27-96 X X X X x * 

water 8-27-96 X X X X X 

water 8-28-96 X 

water 8-28-96 X X X X X 
.-. 

water 8-28-96 X X X X X 
--. 

water 8-28-96 X X X X X. 
.__- 

water 8-27-96 X X X X X 

water 8-27-96 X X X X X 

water 8-28-96 X 

water 8-28-96 X 

water 8-28-96 X X X X X 

water 8-27-96 X X X X X 

water 8-28-96 X X X X X 

water 8-27-96 X X X X X 

water 8-27-96 X X X X X 

TB = Trip Blank, R = Rinsatd. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DIJP = Duplicate 
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Table 1 

SDG#: WF029 

&act Name: NAS Whiting Field 

Client ID # Lab ID # 

I3TO2301 RC092001 

13GOOlOl RCW2002 

13G00102 FEW2003 

I3G00201 RCW2004 

13G00103 FEW2005 

14G00201 IX092006 

14GOOlOl RCW2007 

13R01701 RCW2008 

14GOOiOlD RCW20W 

13G00103F RCW2010 

i6TO240 1 RCW2011 

j6GOWOl RCW2012 

i6GOO904 RC092013 

j6000902 RCW2014 

j8GOWO3 RCW2015 

j6GOWO3F RCW2016 

14GOOlOlMS RCW2007MS 

l4GOOlOiMSD RCW2007MSD 

VALIDATION SAMPLE TABLE LDC#: 1989A 

Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides 

We Matrix Collected VOA SVOA /PCBs Metals Cyanlde 

TB water 9-9-96 X 

water 9-9-96 X X X X x 

water 9-9-96 X X X X X 

water 9-l O-96 X X X X X 

water 9-l O-96 X X X X X 

water g-10-96 X X X X X 

water- 9-1 l-96 X X X X X 

R water 9-1 l-96 X X X X X 

FD water 9-l 1-96 X X X X X 

water 9-l O-96 X 

TB water 9-l 2-96 X 

water 9-l 2-96 X X X X X 

water 9-l 2-96 X X X X X 

water g-13-96 X X X X X 

water g-13-96 X X X X X 

water g-13-96 X 

MS water 9-l i-96 X X X X X 

MSD water 9-l l-96 X X X X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate , 

> 
0 



SDG#: WFO30 VALIDATION SAMPLE TABLE LDC#: POOOA 

Proiect Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Collected VOA SVOA /PCBs Metals Cyanlde 

9- 16-96 X 

9- 16-96 X X X X X 

9-l 6-96 X X X X X 

9-17-96 X X X X X 

9-l 7-96 X X X X X 

9-l 7-96 X X X x X 

9-l 8-96 X X X X X 

9-l 8-96 X X X X X 

9-l 7-96 X 

9-18-96 X X X X ‘i 
..‘ux.;: 

9-18-96 X X X X X 
.*. -a<-. 

9-19-96 X 
-> 

9-19-96 X X X X X 
* 

9-19-96 X X X X X 

9-19-96 X X X X X 

g-20-96 X X X X X 

g-20-96 X X X X X 

9-18-96 X X X X X 

9-l 8-96 X X X X I x 

RC121002 water 

66GO0802 

68GOO803 

RC121003, 

RC121004 

water 

water 

66GOO804 

66GOO602 

RC121005 

RC121006 

water 

water 

66GOO601 

66GOO603 

RC121007 

RC121008 

water 

water 

66G00804F 

66R01801 

68GOO601 D 

68TO2601 

66GOO604 

66GO2201 

66GO2202 

RC1210W 

RC121010 

RC121011 

RC121012 

RC121013 

RCI21014 

AC121015 

FD 

TB 

water 

water 

water 

water 

water 

water 

water 

RC121016 

RC121017 FD 

water 

water 

86G00601MS 

~66GOO601 MSD 

RC121007MS 

RC121007MSD 

MS 

MSD 

water 

water 

le 1 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF031 VALIDATION ;SAMPLE TABLE LDC#: 2031A 

Project Name: NAS Whiting Field 

Client ID # 1 Lab ID # / :ie 1 Matrix 

D5T02701 MB928001 I TB I water 

35GOO801 MB928002 

35GOO802 MB928003 

water 

water 

~5G01001 

35600301 

J5G00301 RE 

35G00801 F 

MB928007 

MB928008 

MB928008RE 

MB928009 

water 

water 

water 

water 

15GOW02F 

15R01901 

MB92801 0 

MB92801 1 

water 

R water 

~5G01001D 

13T02801 

MB92801 2 

MB958001 

FD 

TB 

water 

waler 

15G00101 

13G00501 

MB958002 

MB958003 

water 

water 

l3G00301 D 

)5G01001MS. 

)5GolOOlMSD 

15GOl OOIDUP 

MB958007 

MB928007MS 

MB928007MSD 

MB928007DUP 

FD 

MS 

MSD 

DUP 

water 

water 

water 

water 

Parameters/Analytical Method Job#: 8532-20 

Date Pesticides 
Collected VOA SVOA /PCBs Metals Cyanide 

9-23-96 X 

9-23-96 x . X X X X 

9-23-96 X X X X X 

9-24-96 X X X X X 

9-24-96 X X X X X 

9-24-96 X X X X X 

9-25-96 X X X X x 

9-25-96 X X X X X 

9-25-96 X 

9-23-96 X 

9-24-96 X 

9-25-96 X X X X X 

9-25-96 X X X X X 

9-26-96 X 

9-26-96 X X X X X 

9-26-96 X x X X X 

9-26-96 X X X X X 

9-27-96 X X X X X 

9-27-96 X X X X X 

9-27-96 X X X X X 

9-25-96 X X X X X 

9-25-96 X X X 

9-25-96 X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix, Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

‘12 
iw 



b le 1 
; 

SDG#: WFO31 B VALIDATION SAMPLE TABLE LDC#: 2121A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 7560-32 

Pesticides 
QC Date VOA SVOA /PCBs Metals 

Client ID # Lab ID # Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) (CLP-2.1) Cyanide 

05G01002 MC447001 water 11-21-96 X X X X X 

16TO4001 MC447002 TB water 11-21-96 X 

TB = Trip Blank, R = Rinsate. SE = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP : Duplicate 
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Table 1 

SDG#: WF032 VALIDATION SAMPLE TABLE LDC#: 2046p 

Job#: 8532-2C 

.-7iiqIF 

_’ 
Project Name: NAS Whiting Field Paraineters/AnalyticaI Method 

Client ID # 

06TO2901 

33GOO401 

Lab ID # 

MC01 loo1 

MC01 1002 

QC 

TYPO 

TB 

VOA 
(CLP-1.9) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SVOA 
(CLP-1.9) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pesticides 
/PCBs 

(CLP-1.9) 

X 

Ilti 
II 06GOO301 I MC01 1005 

X 

X 

X 

II 06R02001 I MC01 1006 R X 

X 29GOO501 MC01 1007 

29GOO501 D MCOI 1006 

29T03001 MC037001 

29GOOlOi MC037002 

66GO1201 MC037003 
,“. 

66GOO 102 MC037004 

29G00501 MS MC01 1007MS 

29GOO501 MSD MC01 1007MSD 

X FD 

TB 

X 

X 

X 

MS X X I x 
MSD X 

129130050i DUP 1 MC01 1007DUP X X DUP 

TB = Trip Blank, R = Ainsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

i 
‘74 
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SDG#: WF033 

Prolect Name: NAS \I 

Client ID # 

!9TO3101 

!6G00401 

!6G00301 

DG00201 

i6G01901 

i6R02101 

i6T03201 

i6G00201 

i6G00201 D 

17G00101 

~OG00501 

~6GOO201 MSD 

6GOO20IDUP 

‘biting Field 

~ 1 :Fe 1 Matrix Lab ID # 

~ fvlC08500i 1 1 water TB 

I 

: 

MC1 18004 I I water 

MC1 18006 I I water 

MC1 18008 I I water 

MC 118002MS 

MC1 18002MSD 

MS 

MSD 

water 

water 

MCI 18002DUP DUP water 

le 1 
: . 

VALIDATION SAMPLE TABLE LDC#: 2069A 

Parameters/Analytical Method Job& 8532-20 

Pesticides 
~ Date VOA SVOA /PCBs 
Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanlde 

1 O-7-96 X 

1 O-7-96 X X X X X 

1 O-8-96 X X X X X 

1 O-8-96 X X X X X 

1 O-8-96 X X X X X 

1 O-9-96 X X X X X 

1 O-9-96 X X X X X 

lo-lo-96 X 

1 O-9-96 X X X X X 

1 O-9-96 X X X X X 

lo-lo-96 X X X X X 

1 O-i O-96 X X X X X 

10-l l-96 X X X X X 

1 O-9-96 X X X X X 

1 O-9-96 X X X 

I O-9-96 X X 

TB = Trip Blank, B = RinSate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, Dup = Duplicate 
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Table 1 

SDG#: WFO34 VALIDATION SAMPLE TABLE LDW: 207OA 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA /PCBs 

Client ID # Lab ID # Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanlde 

66TO3301 MC153001 TB water 10-14-96 X 

66GO2001 MC153002 water 10-14-96 X X X X X 

66600302 MC153003 water IO- 15-96 X X X X X 

66GOi 801 MCI 53004 water 10-16-96 X X X X X 

30G00301 MCI 53005 water 1 O-i 6-96 X X X X X 

30G00401 MC153006 water IO- 16-96 X X X X X 

66RO2201 MC153007 R water 10-16-96 X X X X x 

30G00301 D MC153008 FD water IO- 1696 X X X X X 

66TO3401 MC176001 TB water 10-17-96 X 

66G01101 MC1 76002 water 1 O-l 7-96 X X X X X 
. . ._. 

66001301 MC 176003 water 10-17-96 X X X X X 
.~ 

66GOO501 MC1 76004 water 1 O-i 8-96 X X X X X 

66G00501 F MC 176005 water 1 O-l 8-96 X 

30G00301 MS MC153005MS MS water 10-16-96 X X X X X 

30GOO301 MSD MCl53005MSD MSD water 10-16-96 X X X 

30G00301 DUP MC153005DUP DUP water 10-16-96 X X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
\ ‘6 
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SDG#: WF035 

PtoJect Name: NAS Whiting Field 

Client ID # Lab ID # 

j6T03501 MC214001 

j6G00401 MC214002 

18G00101 MC23 1003 

j6GOlOOl MC231004 

36GO17Oi MS MC214005MS 

36GOi 701 MSD MC214005MSD 

~6G01701 DUP MC214005DUP 

et 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

QC 

We 

TB 

Date VOA SVOA 
Matrix Collected (CLP-1.9) (CLP-1.9) 

water 1 O-21 -96 X 

water 1 O-21 -96 X X 

water 1 O-22-96 X X 

MSD 

DUP 

water 1 O-23-96 X X 

water 1 O-23-96 

LDW: 2076A 

Job#: 8532-20 

Pesticides 
/PCBs 

(CLP-1.9) Metals Cyanlde 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

X ! X 1 X 

X 

x . X 

TB = Trip Blank. R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WF036 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

36TO3701 MC262001 

j6G00701 MC262002 

j4G00201 MC262003 

j4GOOlOi MC262004 

31G00201 MC262005 

31G00201F MC262006 

j4R02401 MC262007 

j4GOOlOlD MC262008 

31TO3801 MC284001 

t1G00301 MC284002 

llGOO402 MC284003 

31G00403 MC284004 

~4GOOlOi MS MC262004MS 

i4GOOlOlMSD MC262004MSD 

i4GOOlOlDUP MC262004DUP 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2077A 

Parameters/Analytical Method Job& 8532-20 

Pesticides 
PC Date VOA SVOA /PCBs 

Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

TB water 1 O-28-96 X 

water 1 O-29-96 X X X X X 

water 1 O-29-96 I x X X X X 

water 1 o-30-96 X X X X X 

water 1 o-30-96 X X X X X 

water 1 o-30-96 X 

R water 1 o-30-96 X X X X X 

FD water 1 o-30-96 X X X X X 

TB water 1 O-31 -96 X 

water 1 O-31 -96 X X X X X 

water 1 O-3 l-96 X X X X X 

water 1 l-l-96 X X X X X 

MS water 1 o-30-96 X X X X X 

MSD water 1 o-30-96 X X X 

DUP water , 10-30-96 X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUp = Duplicate 



SDG#: WF037 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

15TO3901 MC424001 

15GOO502 MC424002 

ISGO MC424003 

16GOO202 MC424004 

16600203 MC424005 

15000802 MC424006 

15GOO803 MC424007 

15G00603D MC424006 

15R02501 MC424009 

15FOO201 MC424010 

I6GOO702 MC448001 

I6600703 MC440002 

16GOO403 MC446003 

I6TO4001 MC448004 

15G00803MS MC424007MS 

lSG00803MSD MC424007MSD 

QC 

Type 

TB 

FD 

R 

TB 

MS 

MSD 

^- 
VALIDATION SAMPLE TABLE LDC#: 2071A 

Parameters/Analytical Method Job#: 6532-20 

Pesticides 
Date VOA SVOA /PCBs 

Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

water 11-16-96 X 

water 11-18-96 X 

water 11-18-96 X 

water I l-19-96 X 

water 1 l-19-96 X 

water 1 l-20-96 X 

water 1 f-20-96 X 

water 1 l-20-96 X 
., _ 

water 1 l-20-96 X 

water t l-20-96 X X X X X’ 
-. 

water 11-21-96 X 
_-.. “__I 

water 1 l-21-96 X 
__ 

water 1 l-22-96 X 
._. 

water 1 l-21-96 X 

water 1 l-20-96 X 

water i l-20-96 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO36 VALIDATION SAMPLE TABLE LDC#: 2099A 

broiect Name: NAS Whiting Field 

Client ID # Lab ID # 

16T04101 MC687001 

OC 

Type 

TB 

Date 
Matrix Collected 

water 12-17-96 

Parameters/Analytical Method Job& 7560-32 

VOA 
(CLP-1.9) 

X 

16800101 MC687002 soil 12-l 7-96 X 
r I I I I 

l6B00102 I MC687003 1 1 soil 1 12-17-96 I X 

I68001 03 MC687004 soil 12-17-96 X 
I I I I I 

16BOO201 MC687005 J soil 12-l 7-96 X 
I I I I 

16800202 I MC687006 1 1 soil 1 12-17-96 I X 

I6800203 MC687007 soil 12-l 7-96 X 

l6BOO301 I MC687008 1 1 soil 1 12-i 7-96 1 X 

16800302 MC687009 soil 12-l 7-96 X 
I I I I 

16BOO383 MC68701 0 I soil 12-17-96 X 
I I I I 

!8B00303D MC68701 I FD soil 12-17-96 X 
1 I I I I 

;6800401 MC68701 2 soil 12-18-96 X 

;6800401DL MC88701 2DL soil 12-18-96 X 

86800402 1 MC687013 1 I soil 1 12-16-96 1 X 

6800463 MC687014 SOll 12-18-96 X 
I I I I I 

68004031) 1 MC687015 1 FD I soil I 12-18-96 I X 

6R02601 R water 12-18-96 X 
I I I I 

6B00303MS MC68701 IMS MS soil 12-17-98 X 
I I I I I 

6B00383MSD 1 MC68701 IMSD 1 MSD 1 soil 1 12-17-96 1 X 

TR F,Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DtJP = Duplicate 

‘IO 
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$DG#: wFo39 VALIDATION SAMPLE TABLE LDC#: 2102A 

Parameters/Analytical Method Job#: 756032 Project Name: NAS Whiting Field 

Client ID # Lab ID # 

l5T04201 MC698001 

15800101 MC698002 

15BOO102 MC698003 

15BOO102DL MC698003DL 

l5BOO103 MC698004 

15BOO104 MC698005 

15800105 MC698006 

15BOO106 MC698007 

15BOO201 MC698008 

15800202 MC698009 

15800203 MC698010 

~5R02701 MC69801 1 

~5800301 MC69801 2 

~5800302 MC698013 

5800303 MC698014 

58003020~ MC69801 5 

5800203D MC698018 

5B00203MS MC698010MS 

5B00203MSD MC698010MSD 

Date 
Collected 

12-19-96 

VOA 
(CLP-1.9) 

X 

QC 

Type 

TB 

Matrix 

water 

I soil 12-20-96 X 

12-20-96 X -l-e X 

12-20-96 X 

12-20-96 X 

12-20-96 X --k 12-21-96 I X 

4-e 12-21-96 X .-.w. 

12-21-96 X 

I soil 12-21-96 I X “““. 
12-2 l-96 I X 

12-21-96 X 

12-21-96 X soil 

soil 12-21-96 X 

12-21-96 X f--k- ~ I 12-21-96 X 

MS 1 soil 12-21-96 X 

12-21-96 X MSD I soil 
L - 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD’ = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO40 VALIDATION SAMPLE TABLE LDC#: 212OA 

Project Name: NAS Whiting Field 

Client ID # Lab ID # 

35T04301 MC783001 

35800401 MC783002 

QC 

TYPO 

TB 

Parameters/Analytical Method Job#: 7560-32 

Date VOA 
Matrix Collected (CLP-1.9) 

water I-7-97 X 

soil I-7-97 X 

35800402 MC783003, soil I-7-97 X 

35800403 MC783004 soil I-7-97 X 

35800501 MC783005 soil I-7-97 X 

35BOO501 DL MC783005DL soil I-7-97 X 

35800502 I MC783006 I I soil I I-7-97 I X 

35800503 I MC783007 1 1 soil I l-7-97 I X 

35800201 MC783008 soil I-8-97 X 

35800202 MC783009 soil I-8-97 X 

35800203 MC78301 0 soil I-8-97 X 
I I I I I 

15800101 1 MC78301 1 I I soil 1 l-8-97 I X 

35800102 I MC78301 2 I I soil I l-8-97 I X 

35800103 I MC783013 I I soil 1 I-8-97 I X 

t5800301 MC78301 4 soil l-9-97 X 

)5800302 MC783015 soil l-9-97 X 

15800303 MC78301 6 soil l-9-97 X 

l5R02801 MC78301 7 

l5BOO203D MC78301 8 

R 

FD 

water I-9-97 X 

soil I-8-97 X 

15BOOtO3D MC783019 FD soil l-8-97 X 

l5800203MS MC78301 OMS MS soil I-8-97 X 

l5800203MSD MC783010MSD MSD soil l-8-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DIJP = Duplicate 

“\ 

) 
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f le 1 
i 

SDG#: WF041 VALIDATION SAMPLE TABLE LDW: 2323A 

Project Name: NAS Whiting Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA IPCBs Metals 

Client ID # Lab ID # Type Matrix Collected (1.9) (1.9) (1.9) (2.1) 

15TO4501 MD90800 1 TB water 6-t l-97 X 

15F00301 MD908002 water 6-t l-97 X X X X 

l5R03001 MD908003 R water 6-l 1-97 X X X X 

15G00101 MD908004 water 6-l l-97 X X X X 

l5G00101D MD908005 FD water 6-l l-97 X X X X 

l5G00101DRE MD908005RE‘ FD water 6-l l-97 X 

l5G00103 MD908006 water 6-l l-97 X X X X 

l5G00103F MD908007 water 6-l l-97 X 

l5G00102 MD908008 water 6-12-97 X X X X 

l7GOO102 MD908009 water 6-12-97 X X X x 

. . . 
l7TO4601 MD926001 TB water 6-12-97 X 

16G00101 MD926002 water 6-12-97 X X X x -‘- 

16G00101F MD926003 water 6-12-97 x ‘. 

l7GOOtOt MD926004 water 6-12-97 X X X X 

I6GOO102 MD926005 water 6-13-97 X X X X 

16G00102RE MD926005RE water 6-13-97 X 

16GOO103 MD926006 water 6-13-97 X X X X 

16GO0103RE MD926006RE water 6-13-97 X 

15TO47Ot MD950001 TB water 6-15-97 X 

15GOO202 MD950002 water 6-15-97 X X X X 

‘5G00202D MD950003 FD water 6-15-97 X X X X 

C~...-......-. . ._..Fh,.,.l Q”Wh3J.J M”JD”“W .fi&r c 4r 0-r U-,*-J, x x x x 

‘5G00201 MD950005 water 6-16-97 X X X X 

5G00201 F MD950006 water 6-16-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WFO41 

hoject Name: NAS Whiting 

Client ID # Lab ID # 

I3TO4801 MD985001 

13G00301 MD985002 
- 

13G00301F MD985003 

13G004Ot MD985004 

35GOOlOl MS MD908004MS 

EGOOtOlMSD MD908064MSD 

j5GOOtOl DUP _ MD908004DUP 

VALIDATION SAMPLE TABLE LDC#: 2323A 

Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA lPCBs Metals 

Type Matrix Collected (1.9) (1.9) (1.9) (2.1) 

TB water 6-16-97 -X 

water 6-16-97 X X X X 

water 6-16-97 X 

water 6-l 6-97 X X X X 

MS water 6-l i-97 X X X X 

MSD water 6-t i-97 X X X 

_ DUP water 6-t 1-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
‘\ 
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b 
SDG#: WF042 

Project Name: NAS Whiting 

Client ID # Lab ID # 

15TO490 1 ME007001 

)5G00301 ME007002 

KjG00901 ME007003 

15GOO902 ME007004 

)5G00902D ME007005 

)5R03101 ME007006 

l5T05001 ME021001 

b5GOlOOl ME021 002 

)5G01002 ME021 003 

l5G00902MS MEOo7004MS 

15G00902MSD MEOo7004MSD 

QC 

Type 

TB 

FD 

R 

MS 

MSD 

le 1 
/ i. 

VALIDATION SAMPLE TABLE LDC#: 231 IA 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (1.9) 

water 6-18-97 X 

water 6-17-97 X 

water 6-18-97 X 

water 6-19-97 X 

water 6-19-97 X 

water 6-l 7-97 X 

water 6-20-97 X 

water 6-20-97 X 

water 6-20-97 X 

water 6-19-97 X 

water 6-19-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DlJp = Duplicate 
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Table 1 

SDG#: WF043 VALIDATION SAMPLE TABLE LDC#: 2315A 

broject Name: NAS V 

Client ID # 

)5T05101 

)5RO3201 

15G00801 

15000802 

15G00802D 

13T05201 

l3G00501 

13G00101 

l3G00201 

l3G00301 

r3G00301 DL 

13T05301 

t6G00102 

r6G00301 

13GOO401 

1OT0!5401 

I7G00101 

17G00101D 

OGOO501 

~OG00301 

OG00401 

15G00802MS 

15G00802MSD 

rtting 

Lab ID # 

ME042001 

QC 

Type 

TB 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (1.9) 

water 6-23-97 X 

ME042002 water 6-23-97 x 

ME042003 water 6-24-97 X 

ME042004 water 6-24-97 X 

ME042005 

ME053001 

FD 

TB 

water 6-24-97 X 

water 6-24-97 X 

ME053002 

ME053003 

ME053004 

ME053005 

MECi53005DL 

ME073001 

water 6-24-97 X 

water 6-24-97 X 

TB 

water 6-25-97 X 

water 6-25-97 X 

water 6-25-97 X 

water 6-25-97 X 

ME073002 

ME073003 

water 6-26-97 X 

water 6-26-97 X 

ME073004 

ME087001 

ME087002 

ME087003 

ME087004 

ME087005 

ME087006 

MEO42004MS 

MEO42004MSD 

TB 

FD 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

water 6-26-97 X 

MS 

MSD 

water 6-27-97 X 

water 6-27-97 X 

water 6-24-97 X 

water 6-24-97 X 

TO = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix.Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 
: -\- 



SDG#: WFO44 

Proiect Name: NAS Whiiiw 

VALIDATION SAMPLE TABLE 

Parameters/Analytical Method 

LDC#: 2322A 

Client ID # 

,6TO5501 

l6R03301 . 

;6G00201 

l6Gootol 

i6G00202 

i6TO5601 

i6G01201 

;6G01201D 

i6G00102 

i6G01301 

i6T05701 

~6G00401 

i6G0200 1 

i6TO5801 

i6600603 

16GOO603D 

i6GOO604 

i6G00601 

~6GOO602 

i6G01201MS 

6G01201MSD -I - 

Lab ID # 
OC 

Type Matrix 
Date VOA 

Collected (1.9) 

ME100001 

ME100002 

TB 

R 

water 6-29-97 X 

water 6-29-97 X 

ME100003 

ME100004 

water 6-29-97 X 

water 6-29-97 X 

ME100005 water 6-30-97 X 

ME110001 

ME1 10002 

TB water 6-30-97 X 

water 6-30-97 X 

ME110003 

ME110004 

ME1 10005 

ME133001 

FD 

TB 

water 

water 

water 

water 

6-30-97 X . 

7-l -97 X 

7-l-97 X 

7-2-97 X, 1 

ME133002 

ME133003 

water 

water 

7-2-97 X ,. 

7-2-97 X 

ME135001 

ME135002 

TB water 7-2-97 X 

water 7-2-97 X 

ME135003 FD water 7-2-97 X 
I 

ME135004 

ME135005 

water 7-2-97 X 

water 7-3-97 X 

ME135006 

ME1 10002MS MS 

water 7-3-97 X 

water 6-30-97 X 

bIEiiooo2MSD 1 MSD 1 water 1 6-30-97 1 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-27 



SDG#: WF045 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 234SA 

rName:NASWirtting 

Client ID # 

OWTO5901 

Lab ID # 

ME149001 

II OWR03401 1 ME149002 

OWG00501 ME149003 

OWG00502 ME149004 

OWG00502D ME149005 

OWG00503 ME149006 

OWG00503F ME149007 

OWTO6001 ME159001 

OWGOOI 01 ME159002 

OWGOOlOlRE ME159002RE 

OWGOO102 ME159003 

OWG00102RE ME159003RE 

OWG00103 ME159004 

OWGOOlO3RE ME159004RE 

66T06101 ME1 75001 

* 66602301 ME1 75002 

II 66G02301 RE I ~~ ME175002RE 

66GO2302 ME1 75003 

66002303 ME175004 

OWlO6201 ME190001 

OWG00302 ME190002 I 

II OWG00302D I ME190003 ~~ -----I 

Parameters/Analytical Method 

Pesticides 

water 7-9-97 X 

TB ‘water 7-9-97 X 

water 7-9-97 X X X 

water 7-9-97 X 

water 7-9-97 X X X 

water 7-10-97 X X X 

TB water 7-1 o-97 X 

water 7-l o-97 X X X 

FD water 7-l o-97 X X X 

water 7-10-97 X X X 

water 7-11-97 X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

78 
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X X 

X I X 

X X 

I 

I 

X I X 

X 1 X 

X X 

X X 
I 

X I X 



SDG#: WFO45 

Project Name: NAS Whiting 

Client ID # Lab ID # 

IWGOO301F ME190006 

xvr06401 ME226001 

IWTO6401 DL ME226001 DL 

IWG00401 ME226002 

IWG00201 ME226003 

IWG00502MS MEl49004MS 

IWG00502MSD MEf49004MSD 

)WG00502DUP MEi49004DUP 

VALIDATION SAMPLE TABLE LDC#: 2345A 

Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA IPCBS Metals 

Type Matrix Collected (1.9) V-9) (1.9) (2.1) Cyanide 

water 7-1 l-97 X 

TB water 7-14-97 X 

water 7-14-97 X 

water 7-14-97 X X X X X 

water 7-15-97 X X X X X 

MS water 7-8-97 X X X X X 

MSD water 7-8-97 X X X 

DUP water 7-8-97 X X 

,. 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WF046 

hoject Name: NAS Whiting 

Client ID # Lab ID # 

3WT06501 ME241001 

3lR03301 ME241002 

3lGOOlOl ME241003 

3lGOOlOlD ME241004 

3WT06601 ME261001 

31 GO0401 ME261002 

3lGOO402 ME261003 

31 GO0403 ME261 004 

3lG00301 ME261 005 

31T06701 ME305001 

3lG00201 ME305002 

31GOOlOlMS ME241003MS 

31GOOlOlMSD ME241003MSD 

31G0010lDUP ME241003DUP 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2377A 

Parameters/Analytical Method 

Pesticides 
QC Date VOA SVOA IPCBs Metals 

Type Matrix Collected (1.9) (1.9) (1.9) (4.0) Cyanide 

TB water 7-15-97 X 

R water 7-15-97 X X X X X 

water 7-15-97 X X X X X 

FD water 7-15-97 X X X X X 

TB water 7-16-97 X 

water 7- 16-97 X X X X X 

water 7- 16-97 X 

water 7-l 6-97 X 

water 7-l 6-97 X 

TB water 7-21-97 X 

water 7-21-97 X 

MS water 7-15-97 X X X X 

MSD water 7-15-97 X X X 

DUP water 7-l 5-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

‘1 P 
0 



SDG#: WF047 VALIDATION SAMPLE TABLE LDC#: 2346A 

broject Name: NAS Whiting 

I I I 

Client ID # Lab ID # 

19WO28 ME243001 

QC 

Type Matrix 

water 

l9WO27 

99wo24 

19wo32 

l9WO34 

!9Wo34D 

l9WO3 1 

;TOR-BLK 

~9TlOOOl 

l9woo1 

ME243002 

ME243003 

ME243004 

ME243005 

ME243006 

ME243007 

ME243008 

ME244001 

ME244002 

TB 

water 

water 

water 

water 

water 

water 

water 

water 

water 

19woo2 

19woo3 

ME244003 

ME244004 

water 

water 

19woo4 

19woo5 

l9WOO6 

19woo7 

19WOO8 

i9wot4 

;9wo15 

‘9WO16 

3wo12 

3W012D 

3wo13 

ME244005 

ME244006 

ME244007 

ME244008 

ME244009 

ME267001 

ME267002 

ME267003 

ME267004 

ME267005 

ME287006 

FD 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

water 

ME267007 water 

TB = Trip Blank, 

Date VOA Metals 
Collected OLVOl .o (2.1) 

7-l 5-97 X 

7-15-97 X 

7-15-97 X 

7-15-97 X X 

7-15-97 X X 

7-15-97 X X 

7-15-97 X 

7-17-97 X 

7-15-97 X 

7-15-97 X 

7-15-97 X X 

7-15-97 X 

7-15-97 X 

7-15-97 X 

7-15-97 X 

7-15-97 X 

7-15-97 X 

7-16-97 X 

7-16-97 X 

7-18-97 X X 

7-16-97 X 

7- 16-97 X 

7-16-97 X 

7-16-97 X 

Parameters/Analytical Method 

R = Rinsatb. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, 

A-31 
MSD = Matrix Spike Duplicate. DUP = Duplicate 



SDG#: WF047 

Project Namcj: NAS Whiting 

Client ID # Lab ID # 

STOR-BLKP ME287008 

39WO34MS ME243005MS 

39WO34MSD ME243005MSD 

39WO34DUP ME243005DUP 

QC 

Type 

MS 

MSD 

DUP 

Table 1 

VAUDATION SAMPLE TABLE LDC#: 2346A 

Parameters/Analytical Method 

Date VOA Metals 
Matrlx Collected OLVOl .o (2.1) 

water 7-18-97 X 

water 7-15-97 X X 

water 7-15-97 X 

water 7-15-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

j 

’ ‘j32 
i, / 



m 
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SDG#: WFO48 

lhject Name: NAS Whiting 

Client ID # Lab ID # 

l9DOO2 ME245001 

19DOOl ME245002 

190007 ME245003 

190023 ME284001 

‘9D026 ME264002 

‘9D016 ME264003 

~90013 ME264004 

‘9DO19 ME264005 

9DOi8 ME264006 

9DOiBD ME264007 

9D022 ME264008 

9RO3401 ME264009 

9DOlBtiS ME264006MS 

9DOl BMSD ME264006MSD 

QC 

We 

FD 

R 

MS 

MSD 

-‘R 

le 1 
II 

VALIDATION SAMPLE TABLE LDC#: 233SA 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (l-9) 

soil 7-l 5-97 X 

soil 7-15-97 X 

soil 7-15-97 X 

soil 7-16-97 X 

soil 7-16-97 X 

soil 7-l 6-97 X 

soil 7-16-97 X 

soil 7-l 7-97 X 

soil 7-17-97 X 

soil 7-l 7-97 X 

soil 7- 17-97 X 

water 7-l 6-97 X 

soil 7-l 7-97 X 

soil 7-l 7-97 X 

Te = Trip Blank. R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Client ID # 

39T102ot 

39wo23 

39WO26 

39wo25 

39wo29 

39wo30 

39uooi 

39WO16 

39wo19 

39wo20 

39wo21 

39wo210 

39wo22 

39T10401 

39Wo21 MS 

,39Wo21 MSD 

Lab ID # 

ME262001 

ME262002 

ME262003 

ME262004 

ME262005 

ME262006 

ME262007 

ME263001 

ME263002 

ME263003 

ME263004 

ME263005 

ME263006 

ME263007 

ME263004MS 

ME263004MSD 

QC 

Type 

TB 

FD 

TB 

MS 

MS0 

Date VOA SVOA 
Matrix Collected (1.9) (1.9) 

water 7-15-97 X 

water 7-16-97 X 

water 7-l 6-97 X 

water 7-16-97 X 

water 7- 16-97 X 

water 7-16-97 X 

water 7-16-97 X X 

water 7-l 7-97 X 

water 7-l 7-97 X 

water 7-I 7-97 X 

water 7-17-97 X 

water 7- 17-97 X 

water 7-l 7-97 X 

water 7-17-97 X 

water 7-17-97 X 

water 7- 17-97 X 

TB = Trip Blank. R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, fJlJP = Duplicate 



-> )le 1 

SDG#: WFO51 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Parameters/Analytical Method 

QC Date VOA 
Client ID # Lab ID # TYPO Matrix Collected (l-9) 

16T06601 ME306001 TB water 7-21-97 X 

16R03.501 ME306002 R water 7-21-97 X 

16G00401 ME306003 water 7-22-97 X 

16G00401D ME306004 FD water 7-22-97 X 

I6600402 ME306005 water 7-22-97 X 

I6GOO403 ME306006 water 7-22-97 X 

I6TO6901 ME322001 TB water 7-22-97 X 

I6GOO302 ME322002 water 7-22-97 X 

I6GOO303 ME322003 water 7-22-97 X 

I6600202 ME322004 water 7-23-97 X 

I6G00203 ME322005 water 7-23-97 X 

I6TO7001 ME340001 TB water 7-23-97 X 

I6G00601 ME340002 water 7-23-97 X 

l6G00601 F ME340003 water 7-23-97 

l6GOO602 ME340004 water 7-23-97 X 

‘6RO3601 MW340005 R water 7-23-97 

6GOO304 ME340006 water 7-24-97 X 

6G00304F ME340007 water 7-24-97 

6GOO301 ME340006 water 7-24-97 X 

6GOO101 ME340009 water 7-24-97 X 

6GOOiOlD ME34001 0 FD water 7-24-97 X 

-.-^-l^l . .C^ *^^..a 
OIU/IUI MW‘VJUU I TB waier i-25-97 x 

6600702 ME346002 water 7-25-97 X 

6G00702DL ME346002DL water 7-25-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MS0 = Matrix Spike Duplicate, DUP = Duplicate 

A-35 

Metals 

FW 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

LDC#: 2360A 



Table 1 

SDG#: WFOSI VALIDATION SAMPLE TABLE LDC#: 2360A 

Project Name: NAS Whiting 

Client ID # 

16GOO703 

16G00703DL 

16G00701 

16G00401 MS 

16G00401 MSD 

Lab ID # 

ME346003 

ME348003DL 

ME348004 

ME306003MS 

1 ME306003MSD 

QC 

Type 

MS 

Matrix 

water 

water 

water 

water 

1 MSD 1 water 

Parameters/Analytical Method 

Date 
Collected 

7-25-97 

VOA 

(1.9) 

X 
I 

Metals 

PP) 

X 

7-25-97 X 
I 

1 

7-25-97 X X 

7-22-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

“‘F 
. . I \.1 Jr 
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SDG#: WF052 

hoject Name: NAS Whiting 

Client ID # Lab ID # 

I9016 ME346001 

19019 ME346002 

‘9020 ME346003 

9021 ME346004 

‘902oD ME346005 

19029 ME346006 

:9T10501 ME346007 

;TORAGEBLK ME346006 

9020MS ME346003MS 

9020MSD ME346003MSD 

QC 

We 

FD 

TB 

MS 

MSD 

,.~- 

VALIDATION SAMPLE TABLE LDC#: 2354A 

Parameters/Analytical Method 

Date VOA 
Matrix Collected (OLVOl .O) 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-25-97 X 

water 7-26-97 X 

water 7-25-97 X 

water 7-25-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

SDG#: WFO53 

hoject Name: NAS Whiting 

Client ID # Lab ID # 

I5T07201 ME367001 

I5R03701 ME367002 

15G00601 ME367003 

I5GOO602 ME367004 

l5G00602D ME367005 

I 5T0730 1 ME377001 

I5G00201 ME377002 

l5G00101 ME377003 

5600202 ME377004 

5600203 ME377005 

5T07401 ME390001 

5G00301 ME390002 

5GOO302 ME390003 

5G00701 ME390004 

5600702 ME390005 

5T07501 ME404001 

5G00401 ME404002 

5000703 ME404003 

5Go0703D ME404004 

5G00501 ME404005 

5G00501 F ME404006 

5GOO502 ME404007 

5600503 ME40400B 

5G00602MS ME367004MS 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2364A 

Parameters/Analytical Method 

QC Date VOA Metals 

Type Matrlx Collected (1.9) (2Ll) 

TB water 7-27-97 X 

R water 7-27-97 X x 

water 7-27-97 X X 

water 7-27-97 X X 

FD water 7-27-97 X X 

TB water 7-28-97 X 

water 7-28-97 X X 

water 7-28-97 X X 

water 7-29-97 X X 

water 7-29-97 X X 

TB water 7-29-97 X 

water 7-29-97 X X 

water 7-29-97 X X 

water 7-30-97 X X 

water 730-97 X X 

TB water 7-30-97 X 

water 7-30-97 X X 

water 7-30-97 X X 

FD water 730-97 X X 

water 731-97 X X 

water 7-3 1-97 X 

water 7-31-97 X X 

water 7-31-97 X X 

MS water 7-27-97 X X 

To = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrir Spike, MS0 = Matrix Spike Duplicate, DUP = Duplicate 
\ ‘\ 



. 

TB = Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WFO54 

hoject Name: NAS Whiiing 

Client ID # Lab ID # 

5TO7601 ME441001 

5G00801 ME44 1002 

5G00801 D ME441003 

5G00802 ME44 1004 

‘5RO3801 ME44 1005 

‘5GOO803 ME44 1006 

5GOO303 ME441007 

IOT07701 ME450001 

lOR0390i ME450002 

IOG00302 ME450003 

5GOO801 MS ME441002MS 

5G00801 MSD ME44 1002MSD 

5G00801DUP ME441002DUP 

Table 1 

VALIDATION SAMPLE TABLE LDC#: 2399A 

Parameters/Analytical Method 

QC Date VOA Metals 

Type Matrix Collected (1.9) (2.1) 

TB water a-4-97 X 

water 8-4-97 X X 

FD water e-4-97 X X 

water 8-4-97 x X 

R water 0-5-97 X X 

water a-5-97 X X 

water 8-5-97 X X 

TB water 8-5-97 X 

R water 0-6-97 X X 

water 0-6-97 X X 

MS water 8-4-97 X X 

MSD water 8-4-97 X 

DUP water 8-4-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. 

i 

FD = Field Duplicate, MS = Matrix,Spike. 

PO 

MSD = Matrix Spike Duplicate, DUP = Duplicate 



SDG#: WF055 .i VALIDATION SAMPLE TABLE LDC#: 251 $A 

Project Name: NAS Whiting 
I I 

Client ID # Lab ID # 
QC 

Type 

~WlO8001 MF004001 TB 

3WRO4101 MFO04002 R 

IWG00401 MF004003 

IWG0040lD MFOO4004 

3RO4201 MF004005 R 

3G00401 MFO04006 

IWGOO401MS MF004003MS MS 

)WGOaQOl MSD MFOO4003MSD MSD 

1 Matrix 

water 
L 

water 

water 

water 

water 

water 

water 

water 

Parameters/Analytical Method 

Date VOA 
Collected (l-9) 

1 o-27-97 X 

1 o-27-97 X 

1 o-27-97 X 

1 o-27-97 X 

1 O-28-97 X 

1 o-20-97 X 

1 o-27-97 X 

1 o-27-97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Sample I Compound SDG Frection 

Volatiles 

Semwolatiles 

Pestvzides & PCBS 

Volatlles 

SWWOl~bleS 

Pesticides & PCBs 

Ruaon 

No rejected results 

No rejected results 

No rejected results 

wFo22 All samples 

Al! samples 

All samples 

All samples No rejected results 

All samples No rqected results 

All samples No rejected results 

WFO23 

All samples 

All samples 

All samples 

No rejected results 

No rqected results 

No rqected results 

All samples 

All samples 

All samples 

No rqected results 

No rejected results 

No rqected results 

Volatiles 

Semwolatiles 

Pesticides & PCBs 

Volatlles 

Semwolatiles 

Pesticides & PCBs 

WF025 

Volathles 

Semwolatlles 

Pesticides & PCBs 

All samples 

All samples 

All samples 

No rejected results 

No rejected resdts 

No rejected results 

WF026 

WF027 Initial 8 Conbnung Cahbratlon 

WW 

16G00501 

16G00501 D 

16R01501 

66G02101 

66602103 

66TO2001 

2-Butanme 

2-Butanme 

2-Butanone 

2-Butanone 

2-Butanone 

2-Butanone 

All samples 

All samples 

All samples 

All samples 

All samples 

No rqected results 

No rqected results 

No rejected results 

No rqectad results 

No rejected results 

Semwoiatiles 

Pesttckdes & PCBs 

Volatlles 

Swwolatlles 

,Pestludes 8 PCBs 

Volatks 

Semwolatlles 

Pestudes & PCBs 

WFO26 

All samples 

All samples 

All samples 

No rejected results 

No rqected results 

No rqected results 

WFO29 

Volatlles 
Semwolatlles 

Pestudes & PCBs 

WFO30 No rqected results 

No rqected results 

No rqected results 

No rejected results 

No rejected residts 

No rejected results 

No rqected results 

No rejected results 

No rejected results 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

WF031 Volatlles 

Semwdables 

Pestlcldes B PCBs 

Volatlles 

Semwolattles 

Pesticides 8 PCBs 

WF031 B 

All samples No rqected results 

All samoles No rqected results 

Heptachlor epotide 

Heptachlor epoxide 

Volatiles 

Semwolatiles 

Pestudes & PCBs 

WFO32, 

29GO0501 

29Gcl0501 D 

Target compound identihcatlon (RT 

WF033 All samples 

All samples 

All samples 

No rqected results 

No rqected results 

No rejected results 

All samples 

All samples 

All samples 

No rqected results 

No rejected results 

No raiected results 

Volattles 

Semivolat~les 

Pesticides 8 PCBs 

Volatiles 

Semivolatiles 

Petitides L PCBs 

WF034 

All samples 

All samples 

All samples 

No rejected results 

No rajened reatdts 

No rejected results 

WFO35 Volat9les 

Sernwolatiles 

Pesticides & PCBs 



Table II 

.e.* . . . __, “,. _ ,, . .,. /,. . 

Summary of Rejected Data (Organics) 
Groundwater and Subsurfaci Soii’lnvestigation, Phase 118 

NAS whltin& .pi& .f&w&.(69i$.& i: 

. 

Organic Compeuncks 
II 

Sample l- Rsason 

E i 

I 
FrPcti0n 

- 
Volatlles 
Semlvdatlles 
Pesticides & PCBs 

All samoles 

Ail ~~moies 

All samoles 

No rqected results 

No rqecteo results 

No rqected results 

No rqectea results 

No rqected results 

No rerected results 

VOlatikS 

Semwolatlles 

Pesticides & PCBs 

All samples 

Al; samptes 

All samples 

All samoles 

All samoles 

All samples 

All samples 

All samples 

All samples 

No rqected results 

No rqected results 

No rejected results 

No rejected results 

No rejected results 

No reiected results 

Vdatiles 

Volatiles 

Vdatiles 

Volatiles 

Semivolatiles 

Pesttddes 8 PCBs 

Volatiles 

Volatiles 

Volatiles 

No rqected results 

No rejected results 

No rejected results 

All samples 

Ail samoles 

All samples 

All samples 

All samples 

All samo~es 

Volatiles 

Semivoiatiles 

Pestindes B PC& 

No rqected results 

No rqected results 

No repcted results 

No rqected results 

No rejected results 

No rqected results 

Acetone B DButanone 

Acetone a OButancme 

Acetone fi SButanone 

Acetone & PButanone 

Acetone & 2-Butanone 

Acetone & 2-Butanone 

Acetone a PButanone 

Acetone & PButanone 

2-Butanone 

Acetone & 2-Butancme 

Acetone & P-Butanone 

Acetone & 2-Butanone 

Acetone a PButancme 

Acetone & 2-Butanone 

Acetone 8 2-Butanone 

Acetone 8 2-Butanone 

OButanone 

2.Butanone 

2-Butanone 

2.B-none 

Acetone 8 2-Butanone 

P-Butanone 

Acetone a2-&Ranme 

2-Butanone 

2-Butanone 

I/ WF046 Volatiles 

Semwolatlles 

All samples 

All samples 

All samples 

39T10001 

39WOOl 

39woo2 

39woo3 

39woo4 

39woo5 

39WOO6 

39woo7 

39WOO6 

39wo12 

39wo123 

39wo13 

39wo14 

39woi 5 

39WO16 

39wo17 

39WOZh 

39wo27 

39wo26 

39wo31 

39wo32 

39wo34 

39WO34D 

STOR-BLK 

STOR-ELK2 

I+ 
WF047 Initial & Coflttnu~ng Calibration 

Fw 

All samples No rqected results 

- 
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Table II 
Summary of Rejected Data (Organlcs) 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Fraction SNtlplo 

Organic Compounds 

rllFO49 /oldtiles 

WF049 

17 

WFO.52 

I 

pii---- 

pK--- 

39T10201 

3QT: 5401 

39wo16 

39wolO 

39wo20 

39wo21 

39WO21 D 

39wo22 

39wo23 

39WO25 

39WO26 

39wo29 

39wo30 

jemwolaths I All samples 

Jolatiles I All samoles 

Jolatiles 39G018 

39GOlQ 

396020 

39G020D 

396021 

396029 

39R10501 
STORAGE BLK 

Jdatiles All samoles 

Jolatiles All samoles 

Jolatlles I All samoles 

II 

00mpoun.d Reasan 

Acetone 8 2-Butanone 

Acetone a P-Butanone 

Acetone 

PButanone 

Acetone 8 2.Butanone 

Acetone a PButanone 

Acetone & 2-Butanone 

Acetone B 2-Butanone 

Acetone a PButarlone 

Acetone 8 PButanone 

Acetone & 2-Butanone 

OButanone 

2-Butanone 

No rqected results 

No rqected results 

Initial & Continuing Cahbratlon 

No rqected results 

No Mected results 

No reiected results I - 
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Table III 
Summary of l3ejecik.l. Data (Inorganics) /I ,.,~ li. ,,, ._ i.,f, A$..& 

Groundwater and Subs&ace Sari Investigiitkq Phase II8 
NAS Whiting Field, Milton Florida 

Inorganic Andytea 

Analvte Sample 

All samples 

All samples 

SDG FraCtiOll 

wFo22 All metals 

Cyanide 

WFO23 All metals 

Cyanide 

WFO24 All metals 
Cvanlde 

No rqected results 

No rqected results 

No rqected results 

No rqected rewlts 

No rqected results 

No reected results 

All samples 

All samDIes 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

All samples 

II WFO25 All metals 

Cyanide 

No rejected results 

No rqected remits 

II WFO26 All metals 

Cyanide 

No rqected results 

No rejected results 

No rejected results 

No rejected results 

No rejected results 

No rqected results 

-~ 
All metals 

Cyanide 

All metals 

Cyanide 

No rqected results 

No rejected results 

No rejected results 

No rejected results 

No rqected results 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyantde 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyanide 

Cyarude 

Cyanide 

All samples 

All samples 

All samples 

Ail samples 

All samples 

05GOOi 01 

05G00301 

OSGOO801 

OSG00802 

05G00901 

05GOD902 

05GOlOOl 

05GOlOOl D 

05G01002 

05Fl01901 

33GOOlOl 

33GOO201 

33G00301 

33600301 D 

33G00501 

All metals 

Cyanide 

All metals 

Cyarude 

WF031 1 All metals 

Cyanide 

II I 

Matnx spike (%R) 

Matrix spike (%A) 

WF031 B All metas 

Cyanide 

WF032 All metals 

Cyamde 

All samples 

All samples 

All samples 

All samples 

No rejected results 

No rqected results 

No rqected results 

No rqected results 

II WFo33 All metals 

Cvanlde 

All samples No rqected results 

All samples No rejected results 

No rqected results 

No rqected results 

All samples 

All samoles 

WFo34 Atl metals 

Cyanide 

WF035 All metals 

Cyanide 

All samples 

All samples 

No rejected results 

No rejected results 

II WFo36 

I 

All metals 

Cyanide 

All samples 

All samples 
No rejected resutts 

No rejected results 

All samples 

15FOO201 

No rejected retits 

- 

Cyarude 

All metals 

Cyanide 

wFo41 All metals 

Cyamde 

All samples 

All samples 
No rejected results 

No rqected results 
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Table Ill 
Summary of Rejected Data (Inorganics) 

Groundwater and Subsurface Soil Investigation. Phase IIB 
NAS Whiting Field, Milton Florida 

..,.I ,, 

lnorge& Analylor 

SDG Ft~tiOfl Sample Analyte ReaDon 

w-F045 All metals All samples No rqected results 

Cyanide All SamDIes No rqected results 

wFo46 All metals All samples No rqected results 

Cyanide All samoles No rqected results 

wFo47 All metals All samoles No rejected results 

wFo51 All metals All SamDIes No rqected results 

wFo53 All metals All samples No relected results 

WFO54 All metals All samoles No rejected results 

A-46 



I 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria T T % Recovery 

Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

EKG001 01 Volatiles None 

Semivolatiles 
4-Chloro-3-methylphenol 
4-Nttrophenol 
2.4~Dinitrotoluene 
Pentachlorophenol 

23-97 108 115 J (all detects) 
1 O-80 88 93 J (all detects) 
24-96 100 108 J (all detects) 
9-103 106 118 J (all detects) 

SDG 

VF022 

‘JFO23 

1 O-80 
24-96 
9-l 03 

88 
97 
139 

100 
102 
147 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

PesticideslPCBs 

ffO24 15G00701 Volatiles 

Semivolatiles 
4-Nttrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 

Pesticides/PCBs 

IF025 15G00601 Volatiles 

Semivolatiles 
Q-Nitrophenol 
E.4-Dinttrotoluene 
Pentachlorophenol 

DesticideslPCBs 

None 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 

None 

J (all detects) 
J (all detects) 
J (all detects) 

None 

82 

122 

102 
106 
148 

1 O-80 
24-96 
9-l 03 

1 O-80 
24-96 
9-l 03 

99 102 
101 103 
124 130 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase II9 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound % Recovery RPD MS MSD RPD Qualifier 

VF026 15GOO603 Volatiles None 

Semivolatiles 
4-Chloro-3-methylphenol 23-97 99 J (all detects) 
4-Nitrophenol 1 O-60 106 114 J (all detects) 
Pentachlorophenol 9-l 03 140 144 J (ail detects) 
2,4-Dinitrotoluene 24-96 100 J (all detects) 

PesticideslPCBs None 

VF027 16G00501 Volatiles 
Benzene <ll 12 J 

Semivolatiles 
. 4-Nitrophenol 1 O-60 91 91 J (all detects) 

Pentachlorophenol 9-t 03 104 104 J (all detects) 

Pesticides/PCBs None 

VF026 12G00101 Volatiles None 

Semivolatiles 
4-Nltrophenol 1 O-60 63 J (all detects) 

Pesticides/PCBs None 

VFO29 14GOOtOi Volatiles - None 

Semivolatiles 
4-Nitrophenol 1 O-60 66 91 J (all detects) 
Pentachlorophenol 9-103 106 J (all detects) 

Pesticides/PCBs None 

VFO30 66GOO601 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-60 65 69 J (all detects) 

PesticideslPCBs None 



Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Groundwater and Subsurface Soil Investigation, Phase II9 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria T T % Recovery 

RPD Client ID Compound % Recovery RPD MS MSD 

\ NF031 05GOf 001 Volatiles 

Semivolatiles 
Phenol 
P-Chlorophenol 
4-Chloro-3-methylphen 
4-Nitrophenol 
Pentachlorophenol 
1,4-Dichlorobenzene 
N-Nftroso-di-n-propylar 
1,2.4-Trichlorobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 

Pesticides/PCBs 

VF031 B None Volatiles 
Semivolatiles 
Pesticides/PCBs 

VFO32 Volatiles 
Semivolatiles 
Pesticides/PCBs 

ilFO33 Volatiles 
1 .I -Dichloroethene 

Semivolatiles 
4-Nitrophenol 

Pesticides & PCBs 

IF034 IOG00301 Volatiles 

Semivolatiles 
Acenaphihene 
1,4-Dichlorobenzene 
1.2.4-Trichlorobenzene 
2.4-Dinitrotoluene 
‘yrene 

1 O-60 
_ 
_ 

542 
540 
~42 
550 
150 
526 
136 
<26 
531 
~36 
531 

50 

Qualifier 

None 

50 
51 
56 
52 
45 
56 
41 
64 
52 
54 

None 
None 
None 
None 
None 

J 
J 
J 
J 
J 
J 

None 

None 
None 
None 

16 None 

None 

None 

None 

37 None 
33 None 
34 None 
40 None 
36 . None 

95 

514 

1 O-60 63 

44 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client ID Compound ?A Recovery RPD MS MSD RPD Qualifier 

lrvFO34 cont. 30G00301 Pesticides/PCBs None 

iNFO35 66GOi 701 Volatiles None 
Semivolatiles None 
Pesticides/PCBs None 

JvFO36 54GOOt 01 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 101 I31 None 
1.4.Dichlorobenzene 528 30 J 
1.2.4-Trichlorobenzene 528 36 J 

Pesticides/PCBs None 

rVFO37 15G00003 Volatiles None 

NFO38 36800303 Volatiles None 

NFO39 35800203 Volatiles None 

NF040 37800203 Volatiles None 

NFO41 35GOOt 01 Volatiles None 
Semivolatiles None 

Pesticides & PCBs 
Aldrin 40-l 20 124 121 J (all detects) 

NF042 05GOO902 Volatiles None 

NF643 05GOO602 Volatiles None 

NF044 66GOt 201 Volatiles 
Trichloroethene 114 40 None 

MO45 OWG00502 Volatiles None 

Semivolatiles 
4-Nitrophenol 1 O-80 96 109 J (all detects) 
2,4-Dinitrotoluene 24-96 100 J (all detects) 



I 
‘I a’ble IV 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Splke Duplicates 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery I I 

RPD 1 Qualifier 
c 

SDG Client ID Compound % Recovery 
I 

RPD 

515 
520 
<22 
518 
121 

WF045 cont. OWG00502 Pesticides & PCBs 
gamma-BHC 28 

24 
29 
22 
22 

Heptachlor 
Aldrin 
Dieldrin 
Endrin 

40-I 20 
52-l 26 
56-l 21 

128 

31G00101 

96 

None 

Semivolatiles 
4-Nitrophenol 

Pesticides & PCBs 
Endrin 

1 O-80 

56-l 21 

J (all detects) 88 

127 J (all detects) 

None Volatiles I - NF047 

NF048 

NFo49 

39D018 Volatiles I - -I - I None 

39wo21 

None 

tiolatiles 

Semivolatiles None 

None NF051 I6G00401 Jolatiles I * 

MFO52 Jolatiles I - I - I None 

I None 

I5GOO801 lolatiles I - I - I None 

I None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

VFO22 Client ID BKGOOl 01 BKGOOl 01 D 

Laboratory ID RB058003 RB650004 
Collection Date 7/l 6l96 7/16/96 

Acetone ND 8 uglL Not calculable 

Semivolatiles ND ND 
Pesticides/PCBs ND ND . 

VFO22 Client ID 01 GO01 02 01 GO01 02D 
Laboratory ID RB673000 RB673009 
Collection Date 7/19/96 7/l 9136 

Acetone 4 ug/L 2 ug/L 67 

Semivolatiles ND ND 
Pesticides/PCBs ND ND 

YF023 Client ID 02G00301 02G00301 D 
Laboratory ID RB887012 m30870i3 
Collection Date 7124196 7/24/96 

Acetone ND 10 uglL Not calculabie 
Carbon disutfide 1 ug/L ND Not calculable 

Semivolatiles ND ND 
PesticideslPCBs ND ND 

NF024 Client ID 15G00701 15G00701 D 
Laboratory ID RB920009 RB920010 
Collection Date 7P1 P6 7131 P6 

Acetone 2 ND Not calculable 

Semivolatiles ND ND 
PesticideslPCBs ND ND 

NF025 Client ID 15G00601 15G00601 D 
Laboratory ID RB956006 RB956006 
Collection Date W’P6 VP6 

Acetone 5 q/L 8 w/L 46 
1,2-Dichloroethene (total) 1 ug/L 1 ug/L 0 
Chlorobenzene 5 ugtL 5 ug/L 0 
Ethylbenzene IOU ug/L 1 uglL Not calculable 

1,4-Dichlorobenzene 12 ug/L 12 uglL 0 
Naphthalene 4 ug/L 4 q/L 0 
DiethylpMhalate 1 ug/L 1 ug/L 0 

PesticideslPCBs ND ND 

‘YFO26 Client ID 15GOO603 15G00603D 
Laboratory ID RB900007 RB960006. 
Collection Date 6/l 4/96 8/l 4/96 

Acetone 25 ug/L 5 uglL 133 
P-Butanone 7 uglL 1ou ugfL Not calculable 
Trichloroethene 4 uglL 4 UglL 0 

Bis(2-ethylhexyl)pMhalate 2 uglL 1 q/L 67 

4.4’-DDT 0.16 ug/L 0.079 ug/L 68 



Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Sampler; 

Groundwater and S~bsurfa&S@l Investigation, Phase IIB 
NAS Whiting Frgj>r,f&;o; $ioiiiia 

SDG 

NF026 

NF026 

NF027 

NF027 

‘A’FO28 

WFO28 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
1 .2-Dichloroethene (total) 
Benzene 

Phenol 
Naphthalene 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Benzene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
P-Butanone 

Semivolatiies 
Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Phenol 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Organic Compounds 

16600403 
RB980020 

6/l 6l96 

3 ugiL 
1 uglL 

600 ug/L 

6 uglL 
1 ug/L 
1 ugfL 

ND 

16G00403DL 
RB980020DL 

0/16/96 

16 ugli 
700 uglL 

16600501 
RCOl6009 

E/21196 

ND 

2 ug/L 

ND 

09G00301 
RCO16019 

S/23196 

46 ug/L 
2 ug/L 

ND 
ND 

11 GO0201 
RC044011 

8128196 

5 ug/L 

4 q/L 
5 q/L 

ND 

12GOOlOl 
RC044012 

a/27/96 

3 q/L 

2 q/L 

ND 

16600403D 
RB980021 

8/l 6196 

2 ugtL 
2 uglL 

600 ug/L 

0 uglL 
2 uglL 

IOU ug/L 

ND 

16G00403DDL 
RB9090021 DL 

8ll6P6 

24 ug/L 
740 ug/L 

16600501 D 
RC016013 

8121 f96 

ND 

1ou ug/L 

ND 

09G00301 D 
IX016020 

8/23/96 

18 q/L 
1 ou UglL 

ND 
ND 

11 GO0201 D 
RC044018 

8/20/96 

11 uglL 

6 uglL 
4 uglL 

ND 

12600101 D 
RC044017 

8/27/96 

6 ug/L 

2 ug/L 

ND 

RPD 

40 
67 
0 

0 
67 

Not calculable 

None 
- 

29 
6 

None 

Not calculable 

None 

88 
Not calculable 

None 
None 

75 

40 
22 

None 

67 

0 

None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

h’FO29 

INFO30 

NFO30 

rIrFO31 

iNFOIl 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Carbon disulfide 
Methylene chloride 

Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 

Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Acetone 

Bis(2-ethylhexyl)phthalate 

PesticidesfPCBs 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Semrvolatiles 
PesticideslPCBs 

Client ID 
Laboratory ID 
Collection Date 

1 ,I -Dichloroethene 
1.2-Dichloroethene (total) 
Trichloroethene 

Di-n-butylphthalate 

PesticideslPCBs 

Organic Compounds 

14GOOlOl 
RCd92007 

9/l 1 I96 

8 ug/L 
3 ug/L 
1 ug/L 

4 ug/L 

ND 

66G00601 
RC121007 

9/l 8P6 

2 uglL 
2 t&!/L 

2 ug/L 

ND 

66G02203 
RC121016 

g/20/96 

4 ug/L 

2 q/L 

ND 

05GOl 001 
MB928007 

9/25/96 

ND 
ND 
ND 

33GOO301 
MB958006 

9127196 

5 q/L 
4 ug/L 

300 ug/L 

1 q/L 

ND 

RPD 

14GOOlOl D 
RC092009 

9/l 1 I96 

4 uglL 67 
IOU uglL Not calculable 
1ou ug/L Not calcolable 

4 uglL 0 

ND None 

66600601 D 
RC121011 

9/l a/Q96 

8 ug/L 120 
1 ou ug/L Not calculable 

. 

3 &l/L 40 

ND None 

66G02203D 
RC121017 

9120196 

IOU ug/L Not calculable 

1ou ug/L Not calculable 

ND None 

05GOlOOl D 
MB928012 

9/25P6 

ND None 
ND None 
ND None 

33600301 D 
MB958007 

9127196 

6 uglL 18 
3 u&!/L 29 

300 uglL 0 
.: 

1 Q/L 0 

ND None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Su%surfa& &8 ir”iUesfi&ition, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

NF032 

NF033 

NF034 

NF035 

ffFO36 

INFO37 

WF038 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Trichloroethene 
Toluene 

Semivolatiles 
Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

1.2-Dichloroethene (total) 
Trichloroethene 

Di-n-butylphthalate 

PesticideslPCBs 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Di-n-butylphthalate 

PesticideslPCBs 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Diethylphthalate 
Di-n-butylphthalate 

Pesticides/PCBs 

Client ID 
Laboratory ID 
Collection Date 

Trichloroethene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Organic Compounds 

29G00501 
MC01 1007 

1 O/2/96 

ND 
ND 
ND 

66G00201 
MC1 18002 

1 O/9/96 

1 ug/L 
1 ug/L 

ND 
ND 

30G00301 
MC1 53005 

1 O/l 6/96 

31 ug/L 
340 uglL 

2 ug/L 

ND 

66G01701 
MC214005 

1 O/23/96 

ND 

3 ug/L 

ND 

54GOOlOl 
MC262004 

1 O/30/96 

ND 

1 ug/L 
1 q/L 

ND 

15G00603 
MC424007 

11/20/96 

5 ug/L 

36800303 
MC68701 0 

12/l 7/96 

ND 

29600501 D 
MC01 1008 

1 O/2/96 

ND 
ND 
ND 

66600201 D 
MC1 18003 

1 O/9196 

1 ug/L 
1 q/L 

ND 
ND 

30G00301 D 
MC1 53008 

1 O/l 6/96 

31 ugtL 
340 uglL 

1ou uglL 

ND 

66601701 D 
MC21 4007 

1 O/23/98 

ND 

2 ug/L 

ND 

54600101 D 
MC262008 

1 O/30/96 

ND 

1ou uglL 
1ou ug/L 

ND 

15G00803D 
MC424008 

11/20/96 

5 ug/L 

36800303D 
MC68701 1 

12/l 7/96 

ND 

RPD 

None 
None 
None 

0 
0 

None 
None 

0 
0 

Not calculable 

None 

None 

40 

None 

None 

Not calculable 
Not calculable 

None 
- 

0 
- 

None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

UVFO38 

WFO39 

WFO39 

WFO40 

wFO40 

WF041 

WF041 

WF042 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Methylene chloride 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
1 ,I -Dichicroethene 
1 .l ,l -Trichloroethane 
Xylene (total) 

Semivolatiles 
Pesticides & PCBs 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Chloroform 

Semrvolatiles 
Bis(2-ethylhexyl)phthalate 

Pesticides.& PCBs 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Organrc Compounds 

36800403 
MC68701 4 

12/l 8fS6 

ND 

35800302 
MC698013 

12121 I96 

ND 

35800203 
MC69801 0 

12t2l I96 

ND 

37000203 
MC7830! 0’ 

1 /a/97 

14 ugfKg 
2 ug/Kg 

37800103 
MC78301 3 

110197 

18 ugfKg 

3 uglKg 

35GOOlOl 
MD908004 

6/l 1 IS7 

6 ugfL 
2 ug/L 
2 q/L 

ND 
ND 

35GOO202 
MD950002 

6/l St97 

3 ug/L 

1olJ ugfL 

ND 

05600902 
ME007004 

6/l S/S7 

ND 

368004030 
MC68701 6 

12/l 0/96 

ND 

35000302D 
MC69801 5 

12/21/96 

ND 

35800203D 
MC69801 6 

12121 IS6 

ND 

378002030 
MC78301 8 

1 /e/s7 

12 @Kg 
10 uglKg 

37800103D 
MC78301 9 

1 BP7 

22 uglKg 
11 w/Kg 

35600101 D 
MD908005 

6/l 1 f97 

7 &l/L 
2 q/L 
1 q/L 

ND 
ND 

35G00202D 
MD950003 

6/15/97 

3 q/L 

5 q/L 

ND 

OSGOOSO2D 
ME007005 

6/l S/97 

ND 

RPD 

None 

None 

None 

15 
133 

20 
114 

15 
0 

67 

0 

Not calculable 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samp& 

Groundwater and Subsurf&&:& Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VF043 

VF043 

VF044 

UFO44 

VFO45 

VFO45 

VFO46 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Benzene 
Trichloroethene 
Xylenes (total) 

Client ID 
Laboratory ID 
Collection Date 

Acetone 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, total 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
1 ,I -Dichloroethene 
1,2-Dichloroethene (total) 
Trichloroethene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Trichloroethene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Acetone 

Semivolatiles 
Pesticides & PCBs 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Pesticides & PCBs 

Semivolatiles 
Di-n-butylphthalate 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Pesticides & PCBs 

Semivolatiles 
Di-n-butylphthalate 

Organic Compounds 

05600002 
ME042004 

6/24/97 

1 ug/L 

4 ugfL 
1 ug/L 

07GOOlOl 
ME087002 

6/26/97 

540 ug/L 
3900 ug/L 
14000 ugfL 
1800 ugfL 
3200 ug/L 

66G01201 
ME1 10002 

6/30/97 

3 UgfL 
3 UgfL 

120 ug/L 

66GOO603 
ME1 35002 

T/2/97 

1 q/L 

OWGOO502 
ME149004 

7PP7 

3 uglKg 

ND 
ND 

OWG00302 
ME1 90002 

7/l op7 

ND 
ND 

4 Q/L 

31 GO01 01 
ME241 003 

7115p7 

ND 
ND 

6 ug/L 

05G00802D 
ME042005 

6/24/97 

1ou ug/L 
1ou ugfL 
1 ou ug/L 

07GOOlOl D 
ME067003 

6/26/97 

490 UgfL 
4400 UgfL 
16000 ug/L 
2000 UgfL 
3600 ug/L 

66G01201 D 
ME1 10003 

6POP7 

2 UgfL 
3 UgfL 

98 ugfL 

66G00603D 
ME1 35003 

7/2P7 

1 ugfL 

OWG00502D 
ME149005 

7/0/97 

2 @Kg 

ND 
ND 

OWG00302D 
ME1 90003 

7/l op7 

ND 
ND 

6 ug/L 

31GOOlOlD 
ME241 004 

7/l 5lS7 

ND 
ND 

3 UgfL 

RPD 

Not calculable 
Not calculable 
Not calculable 

10 
12 
13 
10 
12 

40 
0 

22 

0 

40 

40 

67 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

WF047 

WFO47 

NF046 

NF049 

NF051 

NF051 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Acetone 
Carbon disulfide 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Methylene chloride 
Benzene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Acetone 
Trichloroethene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Acetone 

Client ID 
Laboratory ID 
Collection Date 

Organic Compounds RPD 

39wo34 39W034D 
ME243005 ME243006 

7/15/97 7/l 5f97 

4 ug!L 5u ug/L Not calculable 
1 u ug/L 1 ugfL Not calculable 

39wo12 39WO12D 
ME267004 ME267005 

7/l 6f97 7/l 6f97 

2u uglL 1 q/L Not calculable 
2 w/L 2 UgfL 0 

390010 39D016D 
ME264006 ME264007 

7/l 7p7 7/l 7f97 

27 ugfug 27 umg 0 
2 ug/Kg 2 ug/Kg 0 

39WO21 39WO21 D 
ME263004 ME263005 

7/l 7197 7/l 7p7 

ND ND 

16G00401 16600401 D 
ME306003 ME306003 

7/22p7 7/22p7 

18 ugfL 14 ugfL 25 

16GOOl& 16GOOlOl D 
ME340009 ME34001 0 

7/24p7 7l24p7 

NF052 

NF053 

NF053 

Volatiles 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Trichloroethene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
1.2-Trichloroethene (total) 
Trichloroethene 
1,l -Dichloroethene 

ND ND 

39020 390201) 
ME346004 ME346005 

7/25P7 7/25p7 

ND ND 

15G00602 15GO0602D 
ME367004 ME367005 

7/27/97 7/27/97 

2 ug/L 2 q/L 

15000703 15G00703D 
ME404003 ME404004 

7POP7 7POP7 

1 r&?/L 2 q/L 
36 ug/L 38 ug/L 
2 uglL 1ou UgfL 

0 

67 
5 

Not calculable 



Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurf&% @iI, Investigation, Phase IIB NAS W~ltlhg.p&y “f&~ofi .kforida 

SDG 

WF054 

WFO55 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 
Chlorobenzene 

Client ID 
Laboratory ID 
Collection Date 

Volatiles 

Organic Compounds 

15GOOBOl 
ME441 002 

a/4/57 

4 ugli 

OWG00401 
MF004003 
1 O/27/97 

ND 

15GOO501 D 
ME441 003 

e/4/97 

4 ug/L 

OWG00401 D 
MF004004 
1 O/27/97 

ND 

RPD 

0 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Limib Samples Qualifier 

NF022 All Volatiles All within QC limits None 
All Semivolatiles All within QC limits None 

Pesticides/PCBs 10 
BKROi 001 Decachlorobiphenyl 58 60-l 50 J 

Decachlorobiphenyl 58 60-I 50 J 
EKG001 01 Tetrachloro-m-xylene 59 60-I 50 J 

Tetrachloro-m-xylene 57 60-I 50 J 
BKGOOI 02 Decachlorobiphenyl 37 60-i 50 J 

Decachlorobiphenyl 37 60-l 50 J 
BKGOOI 03 Decachlorobiphenyl 40 60-t 50 J 

Decachlorobiphenyl 41 60-t 50 J 
BKG00202 Decachlorobiphenyl 47 60-i 50 J 

Decachlorobiphenyl 47 60-l 50 J 
BKGOOZOI Decachlorobiphenyl 43 60-l 50 J 

Decachlorobiphenyl 43 60-i 50 J 
BKFOl 001 Tetrachloro-m-xylene 59 60-i 50 J 

Tetrachloro-m-xylene 59 60-I 50 J 
Decachlorobiphenyl 51 60-l 50 J 
Decachlorobiphenyl 47 60-l 50 J 

17GOOt 01 Decachlorobiphenyl 58 60-l 50 J 
Decachlorobiphenyl 56 60-I 50 J 

17G00201 Decachlorobiphenyl 22 60-l 50 J 
Decachlorobiphenyl 21 60-I 50 J 

01 GO01 02D Decachlorobiphenyl 59 60-I 50 J 
Decachlorobiphen,yl 56 60-l 50 J 

NF023 All Volatiles All within QC limits None 

All Semivolatiles All within QC limits None 

Pesticides/PCBs 5 

01 GO0201 Decachlorobiphenyl 32 60-t 50 J 
Decachlorobiphenyl 28 60-l 50 J 

01 GO0301 Decachlorobiphenyl 49 60-I 50 J 
Decachlorobiphenyl 47 60-i 50 J 

02GOOlOl Decachlorobiphenyl 41 60-t 50 J 
Decachlorobiphenyl 42 60-I 50 J 

16600703 Decachlorobiphenyl 59 60-i 50 J 
Decachlorobiphenyl 55 60-i 50 J 

18G00301 Decachlorobiphenyl 48 60-l 50 J 
Decachlorobiphenyl 46 60-l 50 J 



Summary of Surrogate Recoveries 
Groundwater and Subsurface Soil Investlgatlon, Phase IIB 

NAS Whiting Field, Milton Florlda 

NF024 

NFO25 

‘L’FO26 

Cttent ID 

All 
All 

EKG00203 

All 
All 

15G001Ol 

15GOO303 

15600502 

15R01301 
15G00502RE 

All 

15G00802 

15GOO802R 

Organic Compounds 

Compound 

Volatiles 
Semivolatiles 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenvl 

Volatiles 
Semivolatiles 

PesticideslPCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 

Volatiles 

Semivolatiles 
P-Fluoroblphenyl 
TerphenyCdl4 
2-Fluorobiphenyl 
TerahenvCdl4 

Percent Recovery 

All within QC limits 
All within QC limits 

52 
46 

All within QC limits 
All within QC limits 

21 60-150 
20 60-l 50 
57 60-I 50 
56 60-l 50 
155 60-I 50 
162 60-l 50 
59 60-I 50 
53 60-I 50 
54 60-l 50 

All within QC limits 

161 
163 
182 
153 

QC Limits 
# of 

Samples 

5 

QuaIffIer 

None 
None 

J 
J 

None 
None 

J 
J 
J 
J 

J (all detects) 
J (all detects) 

J 
J 
J 

None 

J (all detects) all B/N 
J (all detects) all B/N 
J (all detects) all B/N 
J (all detects) all B/N 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florlda 

SDG Client ID 

NF026 cont. 

WO27 

YFO28 

15G00201 

15600202 

15G00801 

15G00603 

16G00201 

16G00203 

16G00403 

16G00403D 

16G00601 

All 
All 

16GOO304 

66GO2103 

All 
All 

1 OGOOI 01 

llGOOlOl 

11 GO0301 

11 GO0401 

11 GO0201 D 

Organic Compouncis 

Compound Percent Recovery QC Llmlts 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachloroblphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiohenvl 

Semivolatiles 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
DecachlorobiDhenvl 

Volatiles All within QC limits 
Semivolatiles All within QC limits 

Pesticides/PCBs 
Decachlorobiphenyl 
>ecachlorobiphenyl 
)ecachlorobiphenyl 
3ecachlorobiphenyl 
Iecachlorobiphenyl 
)ecachlorobiphenyl 
lecachlorobiphenyl 
)ecachlorobiphenyl 
Iecachlorobiphenyl 

50 60-I 50 J 
48 60-I 50 J 
47 60-t 50 J 
47 60-I 50 J 
25 60-l 50 J 
24 60-I 50 J 
29 60-I 50 J 
29 60-150 J 
59 60-I 50 J 

# of 
Samples 

9 

Quallfler 

.52 60-t 50 J 
50 60-l 50 J 
58 60-I 50 J 
56 60-I 50 J 
43 60-I 50 J 
38 60-I 50 J 
58 60-I 50 J 
58 60-I 50 J 
43 60-l 50 J 
37 60-I 50 J 
44 60-I 50 J 
43 60-l 50 J 
40 60-I 50 J 
39 60-I 50 J 
47 60-I 50 J 
46 60-l 50 J 
25 60-I 50 J 
25 60-I 50 J 

All within QC limits 
-All within QC limits 

2 

None 
None 

46 60-I 50 
43 60-t 50 
58 60-t 50 
58 60-I 50 

5 

None 
None 



. ,dle VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soll Investigation, Phase II8 
NAS Whltlng Field, Milton Florlda 

SDQ 

WF029 

WFO30 

WF031 

Client ID 

All 
All 

13G00101 

66GOO901 

66GOO903 

All 
All 

68G008W 

All 
All 

05G00301 

05GOOi 01 
05G01002 

All 
All 
All 

All 
All 

29GOOlOl 

Organic Compounds 

Compound 

Volatiles 
Semivolatiles 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
Decachlorobiphenyl 
De,cachlorobiphenyl 
Decachlorobiphenyl 

Volatiles 
Semivolatiles 

Pesticides/PCBs 
Decachlorobiphenyl 
Decachlorobiphenyl 

Volatiles 
Semivolatiles 

PesticideslPCBs 
Tetrachloro-m-xykene 
Tetrachloro-m-xylene 
Decachlorobiphenyl 
Tetrachloro-m-xylene 

Volatiles 
Semivolatiles 
Pesticides/PC&s 

Volatiles 
Semivolatiles 

Pesticides/PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Percent Recovery QC Ltm!ts 
# of 

Samples Qualifier 

All within QC limits None 
All within QC limits None 

3 
23 60-I 50 J 
23 60-I 50 J 
43 60-I 50 J 
42 60-I 50 J 
52 60-I 50 J 
52 80-l 50 J 

All within QC limits 
All within QC limits 

1 

None 
None 

31 60-I 50 J 
31 60-I 50 J 

All within QC limits None 
All within QC limits None 

3 
56 60-I 50 
52 60-I 50 
164 60-I 50 
57 60-I 50 

J 
J 

J (all detects) 
J 

All vLithin QC limits 
All within QC limits 
Al! within QC limits 

All within QC limits 
All withln QC limits 

None 
None 
None 

1 

None 
None 

54 60-l 50 J 
56 60-l 50 J 
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Table VI 
Summary of Surrogate Recoveries. 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
Samales Client ID Compound QC Limits 

All Volatiles 
All Semivolatiles 

Percent Recovery 

All within QC limits 
All within QC limits 

07G00101 
30G00501 
66GOO201 D 

Pesticides/PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

174 
59 
25 

1 r 36’ 

All within Qi: limits 
All within QC limits 

60-I 50 J (all detects) 
60-I 50 J 
60-I 50 J 
60-I 50 J 

All Volatiles 
All Semivolatiles 

66G01801 
Pesticides/PCBs 
Tetrachloro-m-xylene 60-I 50 

All Volatiles 
All Semivolatiles 

164 

All within QC limits 
All within QC limits 

08GOOI 01 
Pesticides/PCBs 
Tetrachloro-m-xylene 59 60-I 50 

All Volatiles All within QC limits 
All Semivolatiles All within QC limits 

54GOOlOl 
Pesticides/PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

57 60-I 50 
52 60-I 50 

All 
All 
All 

Volatiles All within QC limb 
Semivolatiles All within QC limits 
Pesticides/PCBs All within QC limits 

All 

All 

All 

Volatiles All within QC limits 

Volatiles All within QC limits 

Volatiles All within QC limits 

Qualifier 

None 
None 

None 
None 

J (all detects) 

None 
None 

J 

None 
None 

J 
J 

None 
None 
None 

None 

None 

None 

NF033 

3 

NF034 

1 

NF035 

NF036 

YF037 

‘vFO38 

vFo39 

rVFO40 



Summary of Surrogate Recoveries 
Groundwater and Subsurface Soil Investigation, Phase 118 

NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
Samules SDG Percent Recoverv QC Limit! Qualffler Ckht tD Compound 

Volatiles 
Semivolatiles 

All within QC limits 
All within QC limits 

56 
57 
56 

60-150 
60-I 50 
60-I 50 

2 

None 
None 

Pesticides & PCBs 
Decachlorobiphenyl 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Volatiles None 

Volatiles None 

Volatiles None 

Volatiles None - 

Semivolatiles 
2-Fluorophenol 
Phenol-d5 
PChlorophenoCd4 
1.2-Dichlorobenzene-d4 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2.46Tribromophenol 
Terphenyl-d14 

3 
21-l IO 
lo-It0 
33-l IO 
16-I IO 
35-l 14 
43-t 16 
1 O-l 23 
33.141 

J (all detects) 
R (all non-detects) 

2-Fluorophenol 
Phenol-d5 
2-ChlorophenoCd4 
1.2-Dichlorobenzene-d4 
Nitrobenzene-d5 
i!-Fluorobiphenyl 
2.4,6-Tribromophenol 
TerphenyCdl4 

21-110 
10-110 
33-l IO 
16-f IO 
35-l 14 
43-l 16 
1 O-t 23 
33-141 

J (all detects) 
R (all non-detects) 

INFO41 All 
All 

35GOO201. 
36G00103 

irvFO42 All 

JvFO43 All 

MO44 All 

NFO45 All 

OWGOOI Of 

3WGOO102 
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Table Vi 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery OC Limits Samples Qualifier 

UFO45 cont. OWGOOI 03 2-Fluorophenol 0 21-110 J (all detects) 
Phenol-d5 0 IO-I IO R (all non-detects) 
2ChlorophenoLd4 0 33-1 IO 
1,2-Dichlorobenzene-d4 0 16-110 
Nitrobenzene-d5 0 35-114 
2-Fluorobiphenyl 0 43-l 16 
2.4.6-Tribromophenol 0 1 O-l 23 
TerphenyCdl4 0 33-141 

Pesticides & PCBs 4 
OWGOOI 01 Tetrachloro-m-xylene 45 60-I 50 J 

Tetrachloro-m-xylene 52 60-t 50 J 
OWGOOlO3 Tetrachloro-m-xylene 59 60-l 50 J 
OWG00302 Tetrachloro-m-xylene 54 60-i 50 J 

Tetrachloro-m-xylene 52 60-i 50 J 
OWG003020 Tetrachloro-m-xylene 53 60-t 50 J 

Tetrachloro-m-xylene 52 60-I 50 J 

YFO46 All Volatiles None 
All Semivolatiles None 

Pesticides & PCBs 2 
31 GO01 01 Tetrachloro-m-xylene 46 60-I 50 J 

Tetrachloro-m-xylene 55 60-I 50 J 
31 R03301 Tetrachloro-m-xylene 59 60-I 50 J 

VFW7 All Volatiles None 

VFO46 All Volatiles None 

vFcJ49 All Volatiles None 

All Semivolatiles None 

vFo51 All Volatiles None 

VF052 All Volatiles None 

MO53 All Volatiles None 

MO54 All Volatiles None 



/ 
Table Vi 

Summary of Surrogate Recoveries 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Limits Samples Qualifier 

WFO55 All Volatiles None 

Notes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit is an estimated value. 
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Table Vii 
Summary of Compounds Exceeding instrument Calibration 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

HP022 Volatiles 
6125196 Acetone 30.2 J 

7/l 9196 Chloromethane 26.6 J 
Chloroethane 40.7 J 

7122196 Chloroethane 30.6 J 

Semivolatiles 
8/l 3196 4.6-Dir&o-2-methylphenol 27.2 J 

Pentachlorophenol 25.4 J 

6/I 4/96 4-Chloroaniline 31.6 J 
2.4-Dinitrophenol 27.6 J 
4.6Din&o-2-methylphenol 33.8 J 

All PesticidesfPCBs None 

NF023 Volatiles 
6/25/96 Acetone 30.2 J 

7125196 Acetone 33.2 J 

7131 I96 Acetone 30.4 J 
Methylene chloride 3117 J 
Carbon disultide 27.2 J 

8/I 196 Chloroethane 27.5 J 
Carbon disuttide 27.5 J 
Methylene chloride 37.8 J 

Semivolatiles 
E/20/96 4-Nltroaniline 37.8 J 

Chrysene 27.8 J 

8121 I96 4-Nitroaniline 31.5 J 
Chrysene 28.5 J 
Benzo(g.h.i)perylene 32.7 J 

E/25/96 4.4’-DDT 23.6 J 

NF024 Voiatiles 
6125196 Acetone 30.2 J 

815196 Acetone 33.8 J 

E/2/96 Chloroethane 29.5 J 
Carbon disuttide 30.8 J 
Methylene chloride 41 .o J 

Semivolatiles 
0/21 I96 4-Nitroaniline 28.7 J 

Chrysene 29.5 J 
Indeno(l.2.3-cd)pyrene 28.1 J 
Dibenz(a,h)anthracene 34.0 J 
Benzo(g,h,i)perylene 37.6 J 

All Pesticides/PCBs None 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil lnvestigation, Phase IIB 

NAS Whiting Field, Mil& Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

VF025 Volatiles 
a/5/96 Acetone 33.8 J 

8/l 4196 Chloromethake 26.7 J 
Chloroethane 28.5 J 
Acetone 29.7 J 

Semivolatiles 
g/9/96 2.4-Dinitrophenol 29.9 J 

4-Nitroaniline 27.6 J 
4.6-Dinitrod-methylphenol 30.7 J 
Pyrene 30.0 J 
3,3’-Dichlorobenzidme 37.0 J 

2.4-Dinitrophenol 35.6 J 
4-Nitroaniiine 29.4 J 
4,6-Dinitro-2-methylphenol 32.0 J 
Pentachlorophenol 27.8 J 
3,3’-Dichlorobenzidine 27.8 J 

8125196 4,4’-DDT 23.6 J 

YF026 Volatiles 
815196 Acetone 33.8 J 

8/l 9/96 Chloromethane 46.5 J 
Chloroethane 77.1 J 
1 .I -Dichloroethane 28.6 J 
2-Butanone 30.3 J 

8/20/96 Chloromethane 32.5 J 
Chloroethane 32.4 J 

8122196 Acetone 37.9 J 
Carbon disulfide 28.0 J 
P-Butanone 27.8 J 

Semivolatiles 
9/l O/96 2.4-Dinitrophenol 35.6 J 

4-Nftroaniltne 29.4 J 
4.6-Dinitro-2-methylphenol 32.0 J 
Pentachlorophenol 27.8 J 
3.3’-Dichloroberuidine 27.8 J 

9/l O/96 4-Chloroaniline 36.8 J 
3-Nitroaniline 37.9 J 
2.4.Dinitrophenol 29.3 J 
4-Nitroaniline 49.5 J 
4,6Dinitro-2-methylphenol 29.4 J 
Pentachlorophenol 29.6 J 
3.3’-Dichlorobenzidine 54.1 J 

Pesticides B PCBs 
9114196 alpha-BHC 22.2 J 

delta-BHC 22.1 J 
- 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

VF027 Volatiles 
9/I I96 2-Butanone 39.1 J 

P-Butanone 0.014 (RRF) J(detects) / R(ND) 

8/5/96 Acetone 33.8 J 

912196 Acetone 102.4 J 
2-Butanone 36.3 J 

8/22/96 Acetone 37.9 J 
Carbon drsuifide 28.0 J 
2-Butanone 27.8 J 

8/29/96 Bromomethane 31.0 J 
Chloroethane 63.9 J 
Acetone 37.2 J 

912196 Chloromethane 32.4 J 
Chloroethane 28.4 J 
Acetone 49.2 J 
2-Butanone 38.7 J 
4-MethylQ-pentanone 35.7 J 
2-Hexanone 38.9 J 
2-Butanone 0.019 (RRF) J (detects) / R (ND) 

g/3/96 Chloromethane 27.4 J 
Acetone 34.7 J 
P-Butanone 32.6 J 
4-Methyl-2-pentanone 32.9 J 
P-Hexanone 38.9 J 

Semivolatiles 
9/l 0196 4Chloroaniline 36.8 J 

3-Nitroaniline 37.9 J 
2,4-Dinktrophenol 29.3 J 
4-Nitroaniline 49.5 J 
4,6-Dinitro-2-methylphenol 29.4 J 
Pentachlorophenol 29.6 J 
3.3’-Dichlorobenzidine 54.1 J 

9120196 3.3’-Dichlorobenzidine 30.4 J 

All Pesticides/PCBs None 

NF028 Volatiles 
815196 Acetone 33.8 J 

g/2/96 Chloromethane 32.4 J 
Chloroethane 28.4 J 
Acetone 49.2 J 
2-Butanone 36.7 J 
4-Methyl-P-pentanone 35.7 J 
2-Hexanone 38.9 J 

g/3/96 Chloromethane 27.4 J 
Acetone 34.7 J 
2-Butanone 32.6 J 
4-Methyl-2-pentanone 32.9 J 
2-Hexanone 36.9 J 
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Trible VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and SubsurfaCe Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

IF028 
ont. 

IF029 

IF030 

JFO31’ 

h’FO31 B 

NF032 

Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

916196 Chloromethane 35.4 J 
Acetone 41.0 J 
2-Butanone 41.8 J 
1 .2-Dlchloropropane 27.6 J 
4-Methyl-2-pentanone 40.5 J 
2-Hexanone 43.3 J 
Bromoform 26.2 J 
1 ,1,2,2=Tetrachloroethane 26.5 J 

Semivolatiles 
9120196 3.3’-Dichlorobenzidine 30.4 J 

g/26/96 Beruo(k)fluoroanthene 28.5 J 

All Pesticides/PCBs Nom 

Volatiles 
9/l 7196 Chloromethane 38.1 J 

Methylene chloride 33.6 J 
9/l 8/96 P-Hexanone 26.5 J 

Semivolatites 
9/26/98 Benzo(k)fluoranthene 28.5 J 
g/26/96 Benzo(k)fluoranthene 25.6 J 

All PesticideslPCBs None 

Volatiles 
9120196 Methylene chloride 35.2 J 
9123196 Methylene chloride 30.2 J 

Semivolatiles 
1 O/1 6196 2.4-Dinitrophenol 25.8 J 

4-Nitrophenol 28.0 J 

All PesticideslPCBs None 

All Volatiles None 
All Semivolatiles None 

Pesticides & PCBs 
11/5/96 delta-BHC 21.2 J 

All Volatiles None 

Semivolatiles 
11/28/96 Di-n-octylphthalate 25.3 J 

Pesticides & PCBs 
1219-t O/97 Alpha-BHC 23.9 J 

Volatiles 
1 O/1 O/96 1 .1.2,2-Tetrachloroethane 27.8 J 

Semivolatiles 
11 I3196 Hexachlorobutadiene 33.5 J 

Hexachlorocyclopentadiene 31.5 J 
Di-n-octylphthalate 27.0 J 

Pesticides L PCBs 
11 I5196 delta-BHC 21.2 J 

1 
1 

1 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

wO33 

VFO34 

YFO35 

rYFO36 

k’FO37 

NF038 

FJFO39 

WFO40 

WFO41 

wF042 

. ..-- .- 

Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

Volatiles 
1 O/l 6196 Acetone 25.3 J 

Semivolatiles 
1 l/4/96, Hexachlorobutadiene 31.2 J 

Hexachlorocyclopentadiene 27.9 J 

All PesticidesfPCBs None 

All Volatiles None 

Semivolatiles 
11/26/96 Di-n-octyipthalate 33.9 J 

All Pesticides/PCBs None 

All Volatiles None 

Semivolatiles 
11 I26196 Bis(2-ethylhexyl)phthalate 25.6 J 

Di-n-octylphthalate 32.1 J 

11/27/96 Di-n-octylphthalate 30.0 J 

Pesticides & PC& 
1 l/5/96 delta-BHC. 21.2 J 

All Volatiles None 

Semivolatiles 
Di-n-octylphthalate 30.0 J 
Di-n-octylphthalate 25.3 J 

Pesticides & PCBs 
alpha-BHC 23.9 J 

All Volatiles None 

Semivolatiles 
1 I/28/96 Di-n-octylphthalate 25.3 J 

Pesticides 8 PCBs 
1219-l O/96 alpha-BHC 23.9 J 

Volatiles 
12126196 Acetone 30.6 J 

Volatiles 
12/26/96 Acetone 30.6 J 

All Volatiles None 

All Volatiles None 
All Semivolatiles None 

Pesticides & PC& 
6/t l-l 2197 Methoxychlor 24.2 J 

detta-BHC 21.5 J 

All Volatiles None 

. . . 
1 All 1 Volatiles I I None 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurfaci Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

NFO44 

NFO45 

NFO46 

NF047 

Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

- 

Volatiles 
7/7/97 Bromomethane 33.5 J 

- 

All Volatiles None 
All Semwolatiles None 

Pesticides & PCBs 
7f31f97 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 
gamma-BHC 21.9 J 

All Volatiles None 
All Semwolatiles None 

Pesticides Ei PCBs 
713 1 I97 alpha-BHC 20.3 J 

alpha-BHC 24.2 J 
gamma-BHC 21.9 J 

- 

Volatiles 
7121 I97 Acetone 35.4 J 

7f21 I97 Acetone 0.023 RRF J (all detects) 
R (all non-detects) 

2-Butanone 0.030 RRF J (all detects) 
R (all non-detects) 

7120197 Bromomethane 34.6 J 
Acetone 35.1 J 

7/29/97 Bromomethane 30.5 J 
Acetone 30.9 J 

7121 I97 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7122197 Acetone 0.020 (RRF) 

2-Butanone 0.030 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7128197 Acetone 

2-Butanone 

0.015 (RRF) 

0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

WFO48 

7/29/97 Acetone 0.015 (RRF) J (all detects) 
R (all non-detects) 

P-Butanone 0.026 (RRF) J (all detects) 
R (all non-detects) 

- 

Volatiles 
7125197 Bromomethane 36.5 J 

7l26f97 Bromomethane 28.7 J 
- 
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Table VII 
Summary of Compounds Exceeding instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

NFO49 

Date 

7121197 

7121 I97 

Compound 

Volatiles 
Acetone 

Acetone 

2-Butanone 

Initial Calibration 
%RSD 

35.4 

0.023 (RRF) 

0.030 (RRF) 

Continuing 
Calibration %D 

Qualifier 

J 

J (all detects) 
R (all non-detects) 

J (ail detects) 
R (all non-detects) 

7128197 Bromomethane 34.6 J 
Acetone 35.1 J 

7122197 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

P-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7128197 Acetone 0.015 (RRF) 

2-Butanone 0.026 (RRF) 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

NF051 

NF052 

All 

Ail 

7121 I97 

7121 I97 

Semivolatiles 

Volatiles 

Volatiles 
Acetone 

Acetone 

P-Butanone 

35.4 

0.023 (RRF) 

0.030 (RRF) 

None 

None 

J 

J (all detects) 
R (all non-detects) 

J (all detects) 
R (all non-detects) 

7129197 Bromomethane 30.5 J 
Acetone 30.9 J 

7129197 Acetone 0.016 (RRF) J (all detects) 
R (all non-detects) 

P-Butanone 0.026 (RRF) J (all detects) 
R (all non-detects) 

NF053 

NF054 

Volatiles 
818197 Acetone 36.4 J 

Volatiles 
8119197 Acetone 39.1 J 

8/B/97 Acetone 36.4 J 

8/l 9197 Acetone 30.3 J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase IIB 

NAS whiting Field, MIltoh Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing QualifLsr 
%RSD Calibration %D 

NF055 All Volatiles 1 None 

\lotes: %RSD = percent Relative Standard Deviation for initial cairbrations 

%D = percent Difference for contrnutng calibrations 

J = the compound was posittvely identified: the associated numerical value IS the approxrmate concentration of the 
compound in the sample. either because its concentration was lower than the QL (laboratory ‘J’ flag), or because DC 
criteria were not met (validation ‘J”). 

UJ = the compound was not detected above the reported sample QL However, the reported sample QL IS 
approximate: the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample resuk are rejected due to serious deficiencies in the abiit to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 

- 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 

VF022 Volatiles 
Acetone 

BKTOI 001 
8 uglL EKROI 001 

BKGOOI 01 
BKGOOl 01 D 
BKGOOI 02 
BKGOOI 03 

Methylene chloride 
Acetone 

Acetone 

Semivolatiles 
Pesticides/PCBs 

Volatiles 
Methylene chloride 
Acetone 

1 ug/L BKG00202 
16 uglL BKG00201 

BKFOI 001 

14 ug/L 17T01101 
I7G00102 
17GOOi 01 
I7GO0201 
17GOO301 
01 GO01 01 
01 GO01 02 
01 GO01 02D 

ND 
ND 

YFO23 01 TO1 201 
2 ug/L 01 GO0401 
15 ug/L 01 GO0201 

01 GO0301 
BKG00301 
02G00201 
02G00101 
18G00301 
02G00301 
02G00301 D 

Semivolatiles 
Pesticides/PCBs 

Volatiles 
Acetone 

ND 
ND 

NF024 I BTOI 401 
2 ug/L, 18G00101 

15G00401 
BKG00203 
15R01201 
15G00701 

sJFO25 

Semivolatiles 
Pestrcides/PCBs 

Volatiles 
Acetone 

ND 
ND 

15G00503DL 
3 q/L 15R01301 

15T01601 
15GOO301 
15600302 
lSG00303 
15G00101 
15G00203 

Semivolatiles 
Pesticides/PCBs 

ND 
ND 

-?, 

.,---% : i 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface S+ In;vestigation, Phase II8 
NAS Whiting fi&i, hilttin ki%da 

Organic Compounds 

SDG 

6026 Volatiles 
Acetone 

Compound Concentration 

11 ug/L 

Associated Samples 
- 

15T01701 
15600202 
15G00201 
15600802 
15GOO801 
16GOO201 
15G00803D 
15R01401 

Acetone 4 q/L 15G00803 
16TO1801 
16G00202 
16GOO203 

Acetone 5 q/L 16G00202DL 
16GOO602 
16G00601 
16GOo403 
16GOO403DL 
16GOWO3D 
16G00403DDL 

i/F027 

Semivolatiles 
PesticideslPCBs 

Volatiles 
Acetone 

ND 
ND 

- 

16G00401 
5 u9lL 16GOO402 

16G00101 
16G00301 

Acetone 5 ug/L 09GOO301 

Acetone 
Trichloroethene 
Xylenes (total) 

6 ug/L 16G00501 
1 uglL 16R01501 
2 uglL 16G00501 D 

66TO2001 
66GO2101 
86GO2103 

Acetone 11 ugli 16GOO303 
66G02102 
09GOOlOl 
09G00301 D 

NF028 

Semivolatiles 
PesticideslPCBs 

Volatiles 
Acetone 

ND 
ND 

B 

1 o-r021 01 
5 ug/L 09GOO201 

I OGO0201 
11 GO01 02 
11 GO0401 
11 TO2201 
11 GO0301 

Acetone 11 uglL 1 OGOOl 01 
11 GO0402 
11 GO0201 
12GOO201 

- 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

MO28 cont. 

Compound 

Acetone 
Carbon disulfide 

Concentration 

5 ug/L 
8 ug/L 

Associated Samples 

llGOO101 
12GOOlOl 
11 I301 601 
12GOOlOl D 
11 GO0201 D 

VF029 

Semivolatiles 
Pesticides/PC&+ 

Volatiles 
Acetone 

ND 
ND 

13TO2301 
3 ug/L 13G00101 

13R01701 

Acetone 3 ug/L 13G00102 
13G00201 
13G00103 
14G00201 
14GOOlOl 
14GOOlOl D 
66TO2401 
66GOO901 
66600904 
66GOO902 
66G00903 

VFO30 

Semivolatiles 
Bis(2sthylhexyl)phthalate 

PesticideslPCBs 

Volatiles 
Acetone 

1 ug/L 

ND 

3 q/L 

All samples in SDG WF029 

66TO2501 
66600601 
66GOO802 
66600803 
66G00804 

dFO31 

Semlvolatiles 
Bis(2-ethylhexyi)phthalate 

PesticideslPCBs 

Volatiles 

Semivolatiles 
Dw-butylphthalate 
Bis(2-ethylhexyl)phthalate 

2 uglL 

ND 

ND 

3 ug/L 
3 ug/L 

All samples in SDG WFO30 

OsGOO801 
05G00802 
05G00901 
05600902 

Di-n-butylphthalate 
Bis(2sthylhexyl)pMhalate 

2 uglL 05GOlOOl 
2 q/L 05G00301 

05R01901 
05GOlOOl D 

Di-n-butylphthalate 2 ug/L 05GOOlOi 
33600501 
33GOO2Ol 
33GOOlOl 
33G00301 
33GOO301 D 

Pesticides/PCBs ND 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Z$$]cl,nvestigation, Phase IIB 
NAS Whiti&‘&id, Milt& Fldrida 

Organic Compounds 

SDG 

Am316 

INFO32 

Compound 

Volatiles 
Semivolatiles 
PesticideslPCBs 

Volatiles 

Semivolatiles 
Dt-n-butylphthalate 

Concentration 

ND 
ND 
ND 

ND 

1 ug/L 

Associated Samples 

33GOO401 
06G00102 
06G00101 
06G00301 
06R02001 
29600501 
29600501 D 

Di-n-butylphthalate 3 uglL 29GOOlOl 
66GOl201 
66GOOlO2 

@IF033 

NFO34 

PesticideslPCBS 

Volatiles 
Semivolatiles 
PesticideslPCBs 

Volatiles 

Semivolatiles 
Bis(2Mhylhexyl)phthalate 

ND 

ND 
ND 
ND 

ND 

2 ug/L 66G01101 
66G01301 
66GOO501 

WF035 

WF036 

PesticideslPCBs 

Volatiies 
Semivolatiles * 
PesticideslPCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

ND 

ND 
ND 
ND 

ND 

2 q/L 66600701 
54G00201 
54GOOlOl 
31 GO0201 
54R02401 
64GOOlOl D 

WF037 

Pesticides/PCBs 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

ND 

ND 

4 ug/L 

ND 

All samples in SDG WF037 

- 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG 

NF@38 Volatiles 
Acetone 

Compound Concentration 

7 ug/Kg 

Associated Samples 

36800101 
36800102 
36800103 
36800201 
36B00202 
36800203 
36800301 
36800302 
36800303 
36800303D 
36800401 
36800402 
36800403 
36800403D 

NF039 Volatiles 
Acetone 

Methylene chloride 

35800203D 
7 ug/Kg 

4 ug/Kg 35800102DL 
35800105 
35BOOZOl 

NF040 Volatiles 
Acetone 
Bromomethane 

Acetone 

3 uglL 
2 ug/L 

3 uglKg 

All water samples in SDG WFO40 

35800402 
35800501 
35B00501 DL 
35800502 
37800201 
37800202 
37BOOiOl 
37800102 
37800103 
37B00301 
37800302 
37800303 

_ 37800203D 
37800103D 

NFO41 

WF042 

WF043 

Volatiles 
Pesticides & PCBs 

Semlvolatiles 
Di-n-butylphthalate 
Bis(2ethylhexyl)phthalate 

Volatiles 

Volatiles 
Acetone 

ND 
ND 

13G00301 
1 ug/L 13G00401 
2 ug/L 

ND 

6 ug/L 33TO5301 
06GOO102 
06G00301 
33GOO401 

wFo44 Volatiles 
Acetone 

66TO6601 
3 ug/L 66G01201 

66G01201 D 
66GOOlO2 
66GOl301 

A-80 



Tabie Viii 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Jnvestigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 
- 

IF044 cont. Acetone 11 ug/L 66T05701 
66GOO401 
66602001 
66TO5801 
66600603 
66G00603D 
66G006W 
66GOO601 
66tOO602 

IF045 Volatiles 
Acetone 

0wr05901 
5uglL 0WR03401 

OWGOO501 
OWGOO502 
OWG00502D 
OWG00503 
OWlO6001 
OWGOOI 01 
OWGOO102 
OWGOO103 
66TO6101 
66GO2301 
66GO2302 
66G02303 

Acetone 5 ug/L OWTO6201 
OWGOO302 
OWG00302D 
OWG00303 
OWG00301 
oWTO6401 
OWTO6401 DL 
OWG00401 
OWG00201 

Semivolatiles 
DI-n-butylpMhalate 

0vvFi03401 
2 ug/L OWG00501 

OWG00502 
OWG00502D 
OWGOO503 

Phenol 
2-Chlorophenol 
1.4-Dichlorobenzene 
N-Nrtroso-di-n-propylamine 
1.2,4-Trichlorobenzene 
4-Chloro3-methylphenol 
Acenaphthylene 
AcenapMhene 
4-Nitrophenol 
2.4-Dinttrotoluene 
Pentachlorophenol 
Pyrene 

72 ug/L OWGOOl 01 
67 ug/L OWGOO102 
33 uglL OWG00103 
49 ug/L 
36 ug/L 
62 ug/L 
12 ug/L 
39 ug/L 
69 ug/L 
43 ug/L 
65 uglL 
42 ug/L 

Di-n-butylphthalate 5 uglL 66GO2301 
66GO2302 
66G02303 

Di-n-butylphthalate 4 ug/L OWGOWOl 
OWGOO201 

Pesticides B PC& ND 
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Table Viii 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG 

iNFO46 

Compound 

Volatiles 
P-Butanone 

Semivolatiles 
Di-n-butylphthalate 

Concentration 

4 ug/L 

3 ug/L 

Associated Samples 

All samples in SDG WF046 

31 R03301 
31 GO01 01 
31 GO01 01 D 

NFO47 

Pesticides & PCBs 

Volatiles 
Acetone 

ND 

39WO28 
4 ug/L 39WO27 

39 W024 
39wo32 
39W034D 
39WO31 
39TlOOOl 
39WOOl 
39WOO2 
39woo3 
39WOO4 
39woo5 

NFO48 Volatiles 
P-Butanone 

Acetone 
2-Butanone 

39RO3401 
4 uglL 

3 ug/Kg 39D002 

’ 4 W’Q 39DOOl 
39D007 
39DO23 
39DO26 
39D016 
39D013 
39DOlQ 
39D018 
39D018D 
39D022 

NFO49 

NF051 

NF052 

NFO63 

Volatlles 
P-Butanone 

Semivolatiles 

Volatiles 
P-Butanone 

Volatiles 

Volatiles ’ 
Methylene chloride 

39UOOi 
4 uglL 

ND 

16TO6801 
4 q/L 16R03501 

ND 

15G00602D 
8 uglL i 5TO7501 

15G00401 
15GOO703 
15G00703D 
15GOO501 
15GOO502 
15GOO503 

NF054 Volatiles 
Acetone 

4 w/L 3OTO7701 
30RO3901 
3OGOO302 
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Table Viii 
’ Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

A 
Organic Compounds 

SDG Compound Concentration Associated Samples 

WF054 cont. Methylene chloride 8 ug,‘L 15~07601 
15GOQ801 
15GOO801 D 
15600802 
15R03801 
15GOO803 
15GOO3.03 

WF055 Volatiles ND 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase ii8 
NAS Whiting Field, Milton Florida 

Organic Compounds 

,DG 

4Fo22 

PO22 

VFO22 

YF022 

21FO23 

NF023 

Parameter 

Client ID: BKFOl 001 
Laboratory ID: RB656010 
Collection Date: 7/l 7196 
Type: Source blank 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

Client ID: BKROl 001 
Laboratory ID: FIB656002 
Collection Date: 7/l 6196 
Type: Equipment rinsate 

Volatiles 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)pMhalate 

Pesticides/PCBs 

Client ID: BKTOl 001 
Laboratory ID: RB856001 
Collection Date: 7/l 6/96 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 17T01101 
Laboratory ID: RB673001 
Collection Date: 7/l 8/Q6 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 01 Roll01 
Laboratory ID: RB687005 
Collection Date: 7123196 
Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 

Pesticides/PCBS 

Client ID: 01 TO1 201 
Laboratory ID: RB667001 
Collection Date: 7/22/96 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Concentration Qualifier 
,.. 

4 l&!/L 1ou ugiL’ 

6 uglL None 

ND None 

ND None 

5 q/L None 
2 q/L None 

ND None 

3 uglL 1ou ug/L’ 

8 uglL IOU ug/L’ 

4 ug/L None 

6 w/L None 

ND None 

2 ug/L 1ou uglL’ 
3 ug/L 1ou ug/L’ 
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Taljle IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigatio?, Phase IIB 
NAS Whiting Field, Miltiin ii&i& 

Oroanic Comvounds 

SDG 

WFO23 

vVFO24 

@IF024 

WF025 

WF025 

WFO25 

Parameter I Concentration I Qualifier 

Client ID: 16T61301 
Laboratory ID: RB887014 
Collection Date: 7/25/96 
Type: Trip blank 

Volatiles 
Acetone 2 UglL None 

E 

Client ID: 1 ET01 401 
Laboratory ID: RB92001 
Collection Date: 7129196 
Type: Trip blank 

Voiatiies 
Methylene chloride 2 ug/L None 
Acetone 4 &l/L IOU uglL’ 
Chloroform 1 ug/L None 

- 

Client ID: 15R01201 
Laboratory ID: RB920005 
Collection Date: 7/31/96 
Type: Equipment rinsate 

Volatiles 
Acetone 6 uglL 1 ou ug/L’ 

Semlvolatiles 
Di-n-butylphthalate 6 ug/L None 

Pesticides/PC& ND None 

Client ID: 15R01301 
Laboratory ID: FIB95601 1 
Collection Date: al7196 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 6 uglL None 

PesticldeslPCBs ND None 
- 

Client ID: 15T01501 
Laboratory ID: RB956001 
Collection Date: a/s I96 
Type: Trip blank 

Volatiles 
Methylene chloride 2 &l/L None 
Acetone 4 uglL None 

Client ID: 1 ST01 601 
Laboratory ID: RB956012 
Collection Data: 6/6/96 
Type: Trip blank 

Volatiles 
Methylene chloride 1 UglL None 
Acetone 2 w/L IOU uglL 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

I 
Organic Compounds’ 

iDG 

nJFO26 

h'FO26 

NF026 

UFO27 

WF027 

WF027 

Parameter Concentration Qualifier 

Client ID: 15T01701 
Laboratory ID: RB980001 
Collection Date: a/12/96 
Type: Trip blank 

Volatiles 
Methylene chloride 1 y/L None 

Client ID: 16T01601 
Laboratory ID: RB980015 
Collection Date: 8/l 5196 
Type: Trip blank 

Volatiles 
Methylene chloride 1 ug/L None 

Acetone 3 ug/L IOU ug/L’ 

Client ID: 15R01401 
Laboratory ID: RB980012 
Collection Date: 8/14/96 
Type: Equipment rinsate 

Volatiles 
Acetone 6 uglL 1ou ug/L’ 

Semivolatiles 
Dt-n-butylphthalate 6 ug/L None 

Pesticides/PCBS ND None 

Client ID: 16TO1901 
Laboratory ID: RCOl6001 
Collection Date: 8/l 9/96 
Type: Trip blank 

Volatiles 
Methylene chloride 5 ug/L None 
Acetone 6 ugiL None 

Client ID: 86T02001 
Laboratory ID: RCOl6014 
Collection Date: 8/22/96 
Type: Trip blank 

Volatiles 
Methylene chloride 3 ug/L None 

Client ID: 16R01501 
Laboratory ID: RCOl6012 
Collection Date: 8121 I96 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 5 q/L None 

PestrcidesIPCBs ND None 

K---c- 

./--+. 

,-.. 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurf&& &$I Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

5DG 

hFQ20 

NF028 

YF028 

YF029 

A’FO29 

uVFO29 

Parameter 

Client ID: 1 lT02201 
Laboratory ID: RC044000 
Collection Data: 0120/96 
Type: Trip blank 

Volatiles 
Methyiene chloride 
Acetone 

Client ID: 1 OT02101 
Laboratory ID: RC044001 
Collection Date: 8126/96 
Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 11 R01601 
Laboratory ID: RC044016 
Collection Date: 8120196 
Type: Equipment rinsate 

Votatiles 
Acetone 

Semwolatiles 
Di-n-butylphthalate 

PesticideslPCBs 

Client ID: 13R01701 
Laboratory ID: RC092008 
Collection Date: 9/l 1 I96 
Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

PesticideslPCBs 

Client ID: 13TO2301 
Laboratory ID: RC092001 
Collection Date: 9iV6 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: 66TO2401 
Laboratory ID: RC092011 
Collection Date: 9/l 2/96 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Concentration Qualifie,r 

2 ug/L None 
8 ug/L 1ou ug/L.’ 

2 q/L None 

9 ug/L 1 ou ug/L.’ 

5 ug/L None 

ND None 

3 uglL 1ou ugi?’ 

5 uglL None 
1 ug/L 1ou ugt 

ND None 

1 ug/L None 
2 ug/L 1 ou ug/L.’ 

3 uglL None 
3 uglL 1ou ugll.’ 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

NF030 

NFO30 

UFO30 

WFO31 

WFO31 

WF@31 

Parameter 

Client ID: 66R01601 
Laboratory ID: RC121010 
Collection Date: 9118/96 
Type: Equipment rinsate 

Volatiles 
Acetone 

Semivolatiles 
Di-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

Pesticides/PCBs 

Client ID: 66T02501 
Laboratory ID: RC121001 
Collection Date: S/l 6196 
Type: Trip blank 

Volatiles 
Methyiene chloride 
Acetone 

Client ID: 66TO2601 
Laboratory ID: RC121012 
Collection Date: S/l 9196 
Type: Trip blank 

Volatiles 
Methylene chloride 
Acetone 

Client ID: OST02701 
Laboratory ID: MB926001 
Collection Date: g/23/96 
Type: Trip blank 

Volatile5 
Methylene chloride 

Client ID: 33T02601 
Laboratory ID: MB958001 
Collection Date: g/26/96 
Type: Trip blank 

Volatiles 
Methylene chloride 

Client ID: 05R01901 
Laboratory ID: MB92601 1 
Collection Date: 9/25/96 
Type: Equipment rinsate 

Volatiles 

Semlvolatiles 
Di-n-butylphthalate 

Pesticides/PCBs 

Concentration Qualifier 

4 ug/L None 

3 &l/L None 
1 ug/L 1ou ug!L’ 

ND None 

3 u&?/L None 
3 uglL 1ou ug/L’ 

3 ug/L None 
3 uglL None 

2 uglL None 

3 ug/L None 

ND None 

2 ug/L 1ou ug/L’ 

ND None 
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Tal3e IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Sail Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

iDG 

YFO31 B 

MO32 

vFo32 

YF032 

YFO33 

YF033 

k’FO33 

Parameter Concentration Qualifier 

Client ID: 16T04001 
Laboratory ID: MC447002 
Collection Date: 11121 I96 
Type: Trip blank 

Volatlles ND None 

Client ID: 06T02901 
Laboratory ID: MC01 1001 
Collection Date: 9/30/96 
Type: Trip blank 

Volatiles ND None 

Client ID: 29T03001 
Laboratory ID: MC037001 
Collection Date: 1 O/3/96 
Type: Trip blank 

Volatiles ND None 

Client ID: 06R02001 
Laboratory ID: MC01 1006 
Collection Date: 1 O/2/96 
Type: Equipment rinsate 

Volattles ND None 

Semivolatiles 
DI-n-butylphthalate 3 q/L 1ou ug/L’ 

Pestlcides/PCBs ND None 

Client ID: 29T03101 
Laboratory ID: MC065001 
Collection Date: 1 Off/96 
Type: Trip blank 

Volatiles ND None 

Client ID: 66T03201 
Laboratory ID: MC1 16001 
Collection Date: 1 O/l O/96 
Type: Trip blank 

Volatiles 
Acetone 26 UglL None 

Client ID: 66R02101 
Laboratory ID: MC021 01 
Collection Date: 1 O/9/96 
Type: Equipment rinsate 

Volatiles 
Methylene chloride 1 uglL None 

Semwolatiles 
Di-n-butylphthalate 6 q/L None 

PesticidesfPCBs ND None 
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Table lX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

NF034 

NFO34 

NF034 

NF035 

NF035 

tiFO35 

!h’FO36 

Parameter Concentration Qualifier 

Client ID: 66T03301 
Laboratory ID: MC1 53001 
Collection Date: 1 O/l 4196 
Type: Trip blank 

Volatiles ND None 

Client ID: 66TO3401 
Laboratory ID: MC176001 
Collection Date: 1 Oil 7196 
Type: Trip blank 

Volatiles ND None 

Client ID: 66R02201 
Laboratory ID: MC1 53007 
Collection Date: 1 O/l 6196 
Type: Equipment rinsate 

Volatiles 
Toluene B ug/L None 
Ethylbenzene 1 ug/L None 
Xylenes (total) 2 ug/L None 

Semivolatiles 
Di-n-butylpMhalate 2 ug/L None 

PesticideslPCBs ND None 

Client ID: 66T03501 
Laboratory ID: MC21 4001 
Collection Date: 1 O/21 196 
Type: Trip blank 

Volatiles ND None 

Client ID: 66T03601 
Laboratory ID: MC231 001 
Collection Date: 1 O/24/96 
Type: Trip blank 

Volatiles ND None 

Client ID: 66FiO2301 
Laboratory ID: MC21 4006 
Collection Date: 10123196 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 3 L&l/L None 

Pesticides/PCBs ND None 

Client ID: 66T03701 
Laboratory ID: MC262001 
Collection Date: 1 O/26/96 
Type: Trip blank 

Volatiles ND None 

I 
1 

1 
I 

f--x 

T---Y 
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Tirble lX 
Summary of Field ,Blank Contamination 

Groundwater and Subsurfice Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

-- 

Organic Compounds 

SDG 

urllFO36 

NFO36 

NF037 

rVFO37 

r\lFO37 

WFO37 

JVFO38 

Parameter Concentration Qualifier 

Client ID: 31TO3801 
Laboratory ID: MC284001 
Collection Date: 10/31/96 
Type: Trip blank 

Volatiles ND None 
- 

Client ID: 54R02401 
Laboratory ID: MC262007 
Collection Date: 1 O/30/96 
Type: Equipment rinsate 

Volatiles ND None 

Semivolatiles 
Di-n-butylphthalate 4 ug/L 1 ou ug/L’ 

Pesticides/PCBs ND ND 

Client ID: 15TO3901 
Laboratory ID: MC424001 
Collection Date: 11 f18f96 
Type: Trip blank 

Volatiles ND None 

Client ID: 16TO4001 
Laboratory ID: MC448004 
Collection Date: 1 l/21 f96 
Type: Trip blank 

Volatiles ND None 

Client ID: 15R02501 
Laboratory ID: MC424009 
Collection Date: 11/20/96 
Type: Equipment rinsate 

Volatiles ND None 

Client ID: 15FOO201 
Laboratory ID: MC42401 0 
Collection Date: 11/20/96 
Type: Source blank 

Volatiles 
Xylenes (total) 2 ug/L None 

Semivolatiles 
Di-n-butylphthalate 4 ug/L 1ou ug/L’ 

Pesticides/PCBs ND None 

Cllent ID; 36R02601 
Laboratory ID: MC68701 6 
Collection Date: 12flBf96 
Type: Rinsate 

Volatiles ND None 

. . . 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

vFO36 

NFo39 

NFo39 

WO40 

NFO40 

WFO41 

WF041 

NFWI 

Parameter Concentration Qualifier 

Client ID: 36T04101 
Laboratory ID: MC687001 
Collection Date: 12/l 7P6 

Type: Trip Blank 

Volatiles ND None 
,, ,_ I 1. .1 

Client ID: 35T04201 
Laboratory ID: MC698001 
Collection Date: 12flSf97 
Type: Trip Blank 

Volatiles ND None 

Client ID: 35R02701 
Laboratory ID: MC6980.11 
Collection Date: 12/21 P6 

Type: Equipment rinsate 

Volatiles ND None 

Client ID: 35T04301 
Laboratory ID: MC783001 
Collection Date: 1 I7197 
Type: ’ Trip blank 

Volatiles 
Bromomethane 1 ugfL 1ou ugfL’ 

Client ID: 37R02801 
Laboratory ID: MC783017 
Collection Date: 1 f9f97 
Type: Equipment rinsate 

Volatiles 
Acetone 5 uglL 1ou ug/L’ 
Carbon disuifide 2 ug/L None 

Client ID: 35TO4501 
Laboratory ID: MD908001 
Collection Date: 6/l 1 f97 

Type: Trip blank 

Volatiles 
Acetone 6 uglL None 

Client ID: 37T04601 
Laboratory ID: MD926001 
Collection Date: 6/l 2f97 

Type: Trip blank 

Volatiies 
Methylene chloride 1 ugfL None 

Client ID: 35TO4701 
Laboratory ID: MD950001 
Collection Date: 6/l 5f97 
Type: Trip blank 

Volatiles 
Methylene chloride 3 ug/L None 
Xylene (total) 1 q/L None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurfirce Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

jDG 

NFO41 

NFWl 

I’FO41 

YFO42 

YFO42 

WFO42 

WFO43 

Parameter 

Client ID: 13T04801 
Laboratory ID: MD985001 
Collection Date: 6/l 6f97 
Type: Trip blank 

Volatiles 
Methylene chlonde 
Acetone 

Client ID: 35FOO301 
Laboratory ID: MD908002 
Collection Date: 6/l 1 J97 
Type: Source blank 

Semivolatiles 
Di-n-butylphthalate 

Pesticides 8 PCBs 

Client ID: 35R03001 
Laboratory ID: MD908003 
Collection Date: 6/l 1 f97 
Type: Equipment rinsate 

Semivolatiles 
Dr-n-butylphthalate 
Bis(2-ethylhexyl)phthalate 

Pesticides & PCBs 

Client ID: 05TO4901 
Laboratory ID: ME007001 
Collection Date: 6/l 8f97 

Type: Trip blank 

Volatiles 

Client ID: 05TO5001 
Laboratory ID: M’E021001 
Collection Date: 6/20/97 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 05R03101 
Laboratory ID: ME007006 
Collection Date: 6/17P7 
Type: Equipment rinsate 

Volatiles 

Client ID: 05R03201 
Laboratory ID: ME042002 
Collection Date: 6t23J97 
Type: Equipment rinsate 

Volatiles 
1.2.Dichloropropane 

I Concentration Qualifier 

2 UgfL None 
6 ugfL None 

3 ug/L None 

ND 

4 uglL None 
8 uglL None 

ND None 

ND None 

2 ugfL None 

ND None 
- 

1 q/L None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil ,Investigation, Phase IiB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

YFO43 

YFO43 

YFW3 

NF043 

NFO44 

NF044 

WFO44 

wFo44 

Parameter Concentration Qualifier 
. 

Client ID: 05TO5101 
Laboratory ID: MW042001 
Collection Date: 6123197 
Type: Trip blank 

Volatiles ND None 

Client ID: 33T05201 
Laboratory ID: MW053001 
Collection Date: 6124197 
Type: Trip blank 

Volatiles 
Acetone 3 ug/L None 

Client ID: 33TO5301 
Laboratory ID: ME073001 
Collection Date: 6125197 
Type: Trip blank 

Volatiles ND None 

Client ID: 30T05401 
Laboratory ID: ME087001 
Collection Date: 6/26/97 
Type: Trip blank 

Volatiles 
Acetone 4 ug/L None 

Client ID: 06R03301 
Laboratory ID: ME1 00002 
Collection Date: 6129197 
Type: Equipment rinsate 

Volatiles 
Acetone 7 ug/L None 
Trichloroethene 6 ug/L None 
Toluene 3 ug/L None 
Ethylbenzene 1 ug/L None 
Xylene (total) 2 ug/L None 

Client ID: 06TO5501 
Laboratory ID: ME1 00001 
Collection Date: 6129197 
Type: Trip blank 

Volatiles ND None 

Client ID: 66TO5601 
Laboratory ID: ME1 10001 
Collection Date: 61’30197 
Type: Trip blank 

Volatiies 
Acetone 5 ug/L IOU uglL’ 

Client ID: 68T05701 
Laboratory ID: ME133001 
Collection Date: 7/2/97 
Type: Trip blank 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurfa& Sdil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

NFO44 

NFo45 

NFO45 

UFO45 

UFO45 

kVFO45 

wFo45 

Parameter 

Client ID: 66TO5601 
Laboratory ID: ME135001 
Collection Date: 712197 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: OWR03401 
Laboratory ID: ME1 49002 
Collection Date: T/7/97 
Type: Equipment rinsate 

Volatiles 
Acetone 
1,2-Dichloropropane 

Semivolatiles 
Di-n-butylphthalate 

Pesticides & PCBs 

Client ID: owTo5901 
Laboratory ID: ME149001 
Collection Date: 7,7/97 
Type: Trip blank 

Volatiles 
Acetone 

Ciient ID: OWTO6001 
Laboratory ID: ME1 59001 
Collection Date: 716197 
Type: Trip blank 

Volatiles 

Client ID: 66T06101 
Laboratory ID: ME1 75001 
Collection Date: 7/9!97 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: OWTO6201 
Labotatory ID: ME1 90001 
Collection Date: 7/l of97 
Type: Trip blank 

Volatiles 

Client 1D: OWTO6401 
Laboratory ID: ME226001 
Collection Date: 7/l 4p7 
Type: Trip blank 

Volatiles 
Acetone 

Concentration 

3 uglL 

3 UgfL 
1 ug/L 

5 ug/L 

ND 

2 uglL 

ND 

2 q/L 

ND 

250 ug/L 

Qualifier 

1 ou ug/L’ 

1ou ug/L’ 
None 

IOU &J/L’ 

None 
- 

1 ou ug/L’ 

None 
- 

IOU uglL’ 
- 

None 

None 
- 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

;DG 

NFO45 

h’FO46 

NFo46 

WFo46 

WFO46 

WFC47 

WF047 

Parameter 

Client ID: OWT06401 DL 
Laboratory ID: ME226001 DL 
Collection Date: 7114197 
Type: Trip blank 

Volatiles 
Acetone 

Client ID: 31 RO3301 
Laboratory ID: MW241002 
Collection Date: 7/l 5197 
Type: Equipment rinsate 

Volatiies 
1.2-Dichloropropane 

Semivolatiles 
Di-n-butylphthalate 

Pesticides & PCBs 

Client ID: 31T06501 
Laboratory ID: ME241 001 
Collection Date: 7/l 5/97 
Type: Trip blank 

Votatiles 
Acetone 

Client ID: 31 TO6601 
Laboratory ID: ME261 001 
Collection Date: 7/l 6t97 
Type: Trip blank 

Volatiles 
Toluene 

Client ID: 31 TO6701 
Laboratory ID: ME305001 
Collection Date: 7121197 
Type: Trip blank 

Volatlles 
Methylene chloride 

Client ID: STOR-BLK 
Laboratory ID: ME243006 
Collection Date: 7/l 5197 
Type: Storage blank 

Volatiles 

Client ID: STOR-BLK2 
Laboratory ID: ME267006 
Collection Date: 7/16/97 
Type: Storage blank 

Volatiles 
Acetone 
Toluene 

Concentration Qualifier 

250 ug/L None 

1 UglL None 

12 ug/L 12u uglL’ 

ND None 

4 ug/L None 

1 ug/L Not-W 

1 ugli None 

ND None 

4 q/L None 
0.4 q/L None 
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SDG 

NFO47 

NF048 

NFO49 

NFD49 

NF051 

Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsutiibe Scjii inti&sti$tion, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Parameter 

Client ID: 39TloOOl 
Laboratory ID: ME244001 
Collection Date: 7/l 5p7 
Type: Trip blank 

Volatiles 
Carbon dlsulfide 
Toluene 

Client ID: 39R03401 
Laboratory ID: ME264009 
Collection Date: 7/l 7197 
Type: Equipment rinsate 

Volatiles 
I .2-Dichloropropane 

Client ID: 39T10201 
Laboratory ID: ME262001 
Collection Date: 7/l 5197 
Type: Trip blank 

Volatiles 
Toluene 

Concentration 

0.40 uglL 
0.50 ug/L 

1 q/L 

0.90 ug/L 

Qualifier 
- 

None 
None 

- 

None 
- 

None 

Client ID: 39T10401 
Laboratory ID: ME263007 
Collection Date: 7/l 7197 
Type: Trip blank 

Volatiles 
Toluene 0.40 ug/L None 

Client ID: 16R03501 
Laboratory ID: ME306002 
Collection Date: ?I21197 
Type: Equipment rinsate 

Volatiles 
Methylene chloride 1 w/L None 

Client ID: 16T06601 
Laboratory ID: ME306001 
Collection Date: 7/21 I97 
Type: Trip blank 

Volatiles 
Methylene chloride 1 ug/L None 
Acetone 3 uglL None 

Client ID: 16TO6901 
Laboratory ID: ME322001 
Collection Date: 7/22P7 

Type: Trip blank 

Volatiles ND None 
- 

Client ID: 16TO7001 
Laboratory ID: ME340001 
Collection Date: 7123197 
Type: Trip blank 

Volatiles ND None 
- 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

3DG 

NF051 

NF052 

NF052 

NF053 

NF053 

NF053 

w’JFO53 

WFO53 

WF054 

Parameter Concentration Qualifier 

Client ID: 16T07101 
Laboratory ID: ME346001 
Collection Date: 7125197 
Type: Trip blank 

Voiatiles ND None 

Client ID: STORAGEBLK 
Laboratory ID: ME346006 
Collection Date: 7125197 
Type: Storage blank 

Volatiles 
Methylene chloride 1 q/L None 
Acetone 3 q/L None 

Client ID: 39TlOSOl 
Laboratory ID: ME346007 
Collection Date: 7/25/97 
Type: Trip blank 

Volatiles ND None 

Client ID: 15R03701 
Laboratory ID: ME367002 
Collection Date: 7127197 
Type: Equipment rinsate 

Volatiles ND None 

Client ID: 15TO7201 
Laboratory ID: ME367001 
Collection Date: 7127197 
Type: Trip blank 

Volatiles ND None 

Client ID: 15TO7301 
Laboratory ID: ME377001 
Collection Date: 7126197 
Type: Trip blank 

Volatlles ND None 

Client ID: 15T07401 
Laboratory ID: ME390001 
Collection Date: 7/29P7 

Type: Trip blank 

Volatiles ND None 

Client ID: 15TO7501 
Laboratory ID: ME404001 
Collection Date: 7f3Of97 

Type: Trip blank 

Volatiles ND None 

Client ID: 1 SR03601 
Laboratory ID: ME441 005 
Collection Date: 8/5/97 
Type: Equipment rinsate 

Volatiles ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and SubsurfaCi sOi1 Inirestigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Parameter Concentration Qualifier 

WF054 Client ID: 30R03901 
Laboratory ID: ME450002 
Collection Date: 8f8f97 

Type: Equipment rinsate 

Volatiles 
1.2-Dichloropropane 1 u&l/L None 

- 

WF054 Client ID: 15TO7601 
Laboratory ID: ME441 001 
Collection Date: 8/4/97 

Type: Trip blank 

Volatiles ND None 
E 

WF054 Client ID: 3OTO7701 
Laboratory ID: ME450001 
Collection Date: 8/S/97 
Type: Trip blank 

Volatiles ND None 
- 

WF055 Client ID: 0WR04101 
Laboratory ID: MF004002 
Collection Date: 1 O/27/97 
Type: Equipment rinsate 

Volatiles ND None 
- 

WFO55 Client ID: 13R04201 
Laboratory ID: MF004005 
Collection Date: 1 O/28/97 
Type: Equipment rinsate 

Volatiles ND None 
- 

WFO55 Client ID: OWTO8OOl 
Laboratory ID: MF004001 
Collection Date: 1 o/27/97 

Type: Trip blank 

Volatiles ND None 
z 

1 = sample result was modified based on an associated method 
blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
- 
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Table X 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Client ID 

WF022 BKGOOl 01 

WF023 02G00301 

WF024 15G00701 

WF025 15G00601 

vI’FO26 15600803 

wVFO27 16G00501 

UFO28 12GOOi 01 

bVFO29 14GOOlOl 

NFO30 66GOO601 

NFO31 OSGOI 001 

NFO31 B None 

Nf=O32 29GOO501 

NF033 66GOO201 

Criteria % Recovery 

Analyte % Recovery Difference MS MSD RPD/Difference Qualifier 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Iron ‘100 124.6 ug/L J 
Lead T3.0 9.2 ug/L J 
Sodium +5000 5978 ug/L J 
Zinc t20.0 174 ug/L J 
Cyanide 75-l 25 3.7 J (det) R (ND) 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

Metals None 
Cyanide None 

)lOO 
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Table X 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

tnorganic Anatytes 

Criteria % Recovery 

SDG Client ID Analyte % Recovery Difference MS t&D RPD/Difference Qualifier 

WFCN4 30G00301 Antimony 75-l 25 126.7 J (all detects) 
Cyanide None 

WFO35 66G01701 Metals None 
Cyanide None 

WFO36 54GOOlOt Metals None 
Cyanide None 

WF037 15FOO201 Metals None 
Cyanide 75-l 25 3.7 J (det) A (ND) 

WF041 35GOOtOt Aluminum 5100 402 ug/L J 
Iron 5100 309 ug/L J 
Manganese 110 75.2 ug/L J 
Cyanide None 

WF045 OWG00502 Metals None 
Cyanide None 

WFO46 31 GO01 01 Metals None 
Cyanide None 

WF047 39wo34 Metals None 

WF051 None Metals None 

WFo53 15G00602 Metals None 

WF054 15G00601 Metals None 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater an+ Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

vVFO22 

iNFO22 

WF023 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Selenium 
Sodwm 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Alumtnum 
Barium 
Beryllium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Beryllium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Cyanide 

InorganIc Analytes 

0KGOOlOl 
AB050003 

7/l 6/96 

43.4 ug/L 
15.6 ug/L 
536 ug/L 
54.0 uglL 

ND 
499 uglL 
1.7 ug/L 

0.67 ug/L 
1080 q/L 
2.4 ug/L 
3.8 ug/L 

01 GO01 02 
RB873006 

7/l 9P6 

19.1 uglL 
15.6 uglL 
0.53 uglL 
5850 ug/L 

ND 
12.2 ug/L 
I .3 ug/L 
337 ug/L 
6.7 uglL 
938 ug/L 

2100 ug/L 
ND 

10.2 ug/L 
1.9 ug/L 

02G00301 
RB887012 

7/24/96 

79.3 ug/L 
128 ug/L 
0.39 ug/L 

113000 uglL 
36.2 uglL 
1.4 uglL 

9560 uglL 
13.5 uglL 
7.8 ug/L 

4610 ug/L 
I .2 ug/L 

2200 ug/L 
3.0 ug/L 
1.8 ug/L 
4.5 ug/L 

BKGOOlOlD 
RB858004 

7/l 6/96 

54.4 ug/L 
15.6 ug/L 
556 ug/L 
57.9 ug/L 
0.00 ug/L 
521 ug/L 
1.9 ug/L 

ND 
1080 ug/L 

ND 
6.5 q/L 

01 GO01 02D 
RB873009 

7/l 9/96 

10.3 ugJL 
15.6 ug/L 

ND 
6250 ug/L 
1.4 uglL 
8.8 ug/L 
1.5 ug/L 
331 uglL 
9.0 ug/L 
842 ug/L 

2070 uglL 
1.6 ug/L 

11.4 ug/L 
ND 

02G00301 D 
RB887013 

7124196 

84.6 ug/L 
129 ug/L 

ND 
113000 uglL 

38.7 ug/L 
1.3 ug/L 

9590 uglL 
13.7 ug/L 
9.6 ug/L 

4580 ug/L 
0.66 ugli 
2240 ug/L 
2.8 ug/L 
2.0 ug/L 
2.0 ug/L 

RPD 

22 
0 
4 
7 

Not calculable 
4 
11 

Not calculable 
0 

Not calculable 
52 

50 
0 

Not calculable 
7 

Not calculable 
32 
14 
2 

29 
11 
1 

Not calculable 
11 

Not calculable 

6 
0.8 

Not calculable 
0 
7 
7 

0.3 
1 

21 
0.7 
58 
2 
7 

11 
77 
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Tab XI ’ 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurf&3%% inveatibation, Phase IlB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

rJFO24 Client ID 
Laboratory ID 

Collection Date 

15G00701 
RB920009 

7131 I96 

lSG00701 D 
RB950010 

7131 P6 

VP025 

Aluminum 161 ug/L 173 ug/L 
Banum 15.6 ug!L 19.3 ug/L 
Calcrum 356 ug/L 360 ug/L 
Chromrum 2.9 ug/L 2.0 ug/L 
iron 183 ug/L 202 Llg/L 
Lead 0.70 ug/L 0.60 ug/L 
Magnesium 433 ug/L 422 ug/L 
Manganese 2.8 ug/L 2.6 ug/L 
Sodium 1530 ug/L 1610 ug/L 
Vanadrum ND 1.2 ugJL 
Zinc 3.4 ug:L 3.6 ug/L 
Cyanide 2.6 ug/L 3.2 uglL 

Client ID 15G00601 15G00601 D 
Laboratory ID R8956006 RB956006 
Collection Date WI96 &7/96 

7 
21 
1 

37 
10 
15 
3 
7 
5 

Not calculabk 
6 

21 
Z 

VFO26 

Aluminum 89.4 ug/L 55.8 ug/L 
Arsenic 8.0 ug/L 7.8 ug/L 
Barium 67.6 ug/L 63.7 ug/L 
Calcium 3690 ugfL 3620 uglL 
Iron 31000 ug/L 30500 q/L 
Lead 0.90 uglL osou uglL 

Magnesium 1940 ug/L 1900 ug/L 

Manganese 139 ug/L 136 ug/L 
Potassium 2460 ug/L 2340 ugtL 
Sodium 2630 ug/L 2590 uglL 
Zinc 3.4 ug/L 3.3 ugfL 
Cyanide 1.5u uglL 8.1 ug/L 

Client ID 15GOO803 15G00603D 
Laboratory ID RB960007 RB960006 
Collection Date 8/14/96 6/l 4f96 

46 
2 
6 
2 
2 

Not calculable 
2 
2 
5 
2 
3 

Not calculable 
Z 

Alummum 
Banum 
Calcrum 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodrum 
Vanadium 
Zinc 
Cyanide 

187 ug/L 
10.6 ug/L 
1440 ug/L 
2.9 ug/L 

2.3U ug/L 

4.0 ug/L 
194 UglL 
0.80 ug/L 
322 ug/L 
33.1 ug/L 
522 ug/L 

5350 ug/L 
2.0 ug/L 
176 ug/L 
1.6 ug/L 

146 ug/L 
10.8 uglL 
1170 ug/L 
2.ou ug/L 
2.4 ug/L 
2.4 ug/L 
175 ug/L 
0.50 ug/L 
296 ug/L 
32.9 ug/L 
316U uglL 
5380 uglL 

1.5 uglL 
178 uglL 
4.2 ug/L 

25 
2 

21 
Not calculable 
Not calculable 

50 
10 
46 
8 

0.6 
Not calculable 

0.6 
29 
1 

90 
- 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase II8 
NAS Whiting Field, Milton Florida 

SDG I 
Inorganic Analytes RPD 

NF026 Client ID 16G00403 16600403D 
Laboratory ID RB960020 RB960021 
Collection Date 8/l 6f96 6/l 6/96 

Alumtnum 278 ug/L 290 ug/L 4 
Arsenic 1 .o ug/L 0.5ou ug/L Not calculable 
Barium 28.6 ug/L 27.5 ug/L 4 
Calcrum 3110 ug/L 3300 ug/L 6 
Chromrum 2.3 ug/L 2.9 ug/L 23 
Copper t.1u ug/L 1.3 ug/L Not calculable 
Iron 1370 ug/L 879 ug/L 44 
Lead 4.0 ug/L 2.7 ug/L 39 
Magnesium 1320 ug/L 987 ug/L 29 
Manganese 41.3 ug/L 33.5 ug/L 21 
Potassium 540 ug/L 713 ug/L 28 
Sodium 2570 ug/L 2590 uglL 0.8 
Vanadium 2.2 ug/L 1.2u uglL Not calculable 
Zinc 103 ug/L 945 ug/L 161 
Cyanide 2.9 uglL 1.6 uglL 58 

UFO27 Client ID 16G00501 16G00501 D 
Laboratory ID RCOl6009 RCOl6013 
Collection Date 8121196 6/21/96 

Aluminum 12.6 ug/L 16.7 ug/L 28 
Banum 10 ug/L 10 uglL 0 
Calcium 239 ug/L 234 ug/L 2 
Cobalt 3.2 ug/L 2.3U ug/L Not calculable 
Iron 9.2 ug/L 5.3 ug/L 54 
Magnesium 276 ug/L 261 ug/L 6 
Manganese l.OU ug/L 2.1 ug/L Not calculable 
Sodium 1550 ug/L 1450 uglL 7 
Zinc 2.6 ug/L 1.6 ug/L 48 

WF027 Client ID 09G00301 09GOOQOl D 
Laboratory ID RCOl6019 RCOl6020 
Collection Date 8123/96 S/23/96 

Alumrnum 407 ug/L 372 ug/L 9 
Antimony 8.6U ug/L 9.3 ug/L Not calculable 
Arsenic 2.6 ug/L 2.8 ug/L 7 
Barium 27.1 ug/L 25.8 ug/L 5 
Calcium 15300 ug/L 14600 ug/L 5 
Chromium 4.0 ug/L 2.4 u&!/L 50 
Iron 173 ug/L 148 uglL 16 
Lead 0.5ou ug/L 0.60 ug/L Not calculable 
Magnesrum 158 ug/L 160 ug/L 1 
Manganese i .5 ug/L 1.7 ug/L 12 
Potassium 2390 ug/L 2010 ug/L 17 
Sodium 2070 ug/L 1950 ug/L 6 
Vanadium 16.4 ug/L 14.3 ug/L 14 
Zinc 14.8 ug/L 1.2 ug/L 170 
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Table’ Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Sample:s 

Groundwater and Subsurfa&“%ii investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

NF028 

n/F028 

NF029 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Thallium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Barium 
Calcium 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Sodium 
Vanadium 
Zinc 

12GOOlOl 12GOOlOl D 
UC04401 2 RCo44017 

St27196 S/27/96 

14.0 ug/L 15.1 ug/L 8 
14.5 ug/L 14.5 ug/L 0 
1040 ug/L 1870 ug/L 2 
0.60 ug/L ‘0.5OU US/L Not calculable 
320 uglL 327 ug/L 2 
1 .ou ug/L 1.4 ug/L Not calculable 
2220 ug/L 2290 ug/L 3 
2310 uglL 2360 ug/L 2 
0.70 uglL 0.6OU ug/L Not calculable 
6.7 ug/L 5.5 ug/L 20 

1.8U ug/L 2.1 ug/L Not calculable 
- 

11 GO0201 11600201 D 
RC044011 RC044018 

8/28/96 6128136 

2770 ug/L 2320 ug/L 18 
I .7 ug/L 2.0 ug/L 16 

50.3 ug/L 51.6 ug/L 3 
0.40 ug/L 0.3ou ug/L Not calculable 

35400 ug/L 41800 ug/L 17 
20.4 ug/L 19.2 ug/L 6 
2.0 ug/L 3.1 uglL 43 
232 ug/L 337 ug/L 37 

0.5ou uglL 0.90 ug/L Not calculable 
388 ug/L 538 ug/L 32 
2.2 ug/L 4.8 ug/L 74 

12900 ug/L 9610 ug/L 29 
3420 ug/L 2950 ug/L 15 
11 .o ug/L 11 .o ug/L 0 
3.4 ug/L 24.3 ug/L 151 

1.5u ug/L 3.3 ug/L Not calculable 

14GOOlOl 14GOOlOl D 
FE092007 FE092009 

9/11/96 9/l 1196 

33.1 ug/L 26.5 ug/L 22 
0.50 ug/L 0.5ou ug/L Not calculabie 
22.3 ug/L 22.3 ug/L 0 
3060 ug/L 2870 ug/L 6 
22.0 ug/L 27.3 ug/L 22 
1.3 ug/L 0.80 ug/L 48 
702 ug/L 691 uglL 2 
1.9 ug/L 1.9 ug/L 0 

0.12 ug/L 0.1 ou ug/L Not calculable 
1590 ug/L 1570 ug/L 1 
1.2u ug/L 1.4 ug/L Not calculable 
89.5 ug/L 96.8 ug/L 8 

7 

A-l 05 



Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG 

VFO30 

VFO30 

NF031 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 

Copper 
Iron 

Lead 
Magnesium 
Manganese 
Potassium 

Selenium 
Sodium 
Zinc 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 

Cobaft 
iron 
Magnesium 
Manganese 

Potassium 
Sodium 
Zinc 

Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Barium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Selenium 
Sodium 

Thallium 
Vanadium 
Zinc 

lnorgantc Analytes 

66GOO601 
FE121 007 

9/l 6/96 

39.9 ug/L 
38.1 uglL 
863 uglL 
1.8 ug/L, 
8.2 ug/L 

0.90 ug/L 
1130 uglL 
5.0 uglL 
860 ug/L 
0.64 ug/L 
1280 uglL 
2.9 ug/L 

66GO2203 
RC121016 

9/20/96 

44.0 ug/L 
6.4 uglL 
751 ug/L 
2.3U ug/L 
35.6 ug/L 
271 uglL 
9.7 ug/L 
491 ug/L 

2810 UglL 
1.2 ug/L 

1.6U ug/L 

OSGOI 001 
MB928007 

9125196 

27.6 ug/L 
854 ug/L 
0.61 uglL 
0.85 ug/L 

35.6 ug/L 
40.1 ug/L 
4.4 ug/L 
874 ug/L 
3.3 uglL 

0.03 ug/L 
1.4 ug/L 

3.1u ug/L 
5.4 ug/L 

15100 ug/L 
7.4 ug/L 

0.58U ug/L 
13.7 ug/L 

RPD 

66GOO601 D 
RC121011 

9/l 6196 

39.7 ug/L 0.5 
36.2 ug/L 5 
770 ug/L 11 
1 .I u ug/L Not calculable 
41.9 ug/L 134 

0.5ou ug/L Not calculabie 
1110 ug/L 2 
4.6 q/L 8 
689 ug/L 22 

0.6OU ug/L Not calculable 
1160 uglL 10 
4.0 ug/L 49 

66G02203D 
RC121017 

g/20/96 

51.9 ug/L 16 
6.4 ug/L 0 
731 ug/L 3 
2.4 ug/L Not calculable 

38.9 ug/L 9 
242 uglL 11 
9.7 ug/L 0 

316U ug/L Not calculable 
2760 ug/L 2 
2.2 ug/L 59 
12.0 ug/L Not calculable 

05GOlOOl D 
MB92601 2 

9125196 

27.1 ug/L 2 
803 ug/L 6 
0.36 ug/L 52 
0.72 ug/L 17 

1.7u uglL Not calculable 

31.8U ug/L Not calculable 

1.8U ug/L Not calculable 
871 uglL 0.6 
2.5 ug/L 28 
0.04 ug/L 29 
1.4 uglL 0 
825 ug/L Not calculable 

3.9u ug/L Not calculable 
14900 ug/L 1 
1.9u uglL Not calculable 
0.63 ug/L Not calculable 
3.8 uglL 113 

.-. 

:.-. 

.-. -. 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Sub&urf&%‘~& Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG InorganIc Analytes RPD 

WO31 Client ID 33600301 33GOO301 D 
Laboratory ID MB958006 MB956007 
Collection Date 9127196 g/27/96 

Aluminum 156 98.7 45 
Antimony 3.5 3.4u Not calculable 
Barium 59.3 59.9 1 
Calcium 2230 2230 0 
Chromium 0.88 0.34u Not calculable 
Cobatt 0.70 0.49 35 
Iron 107 50.6 72 
Magnesium 1750 1760 0.6 
Manganese 21.2 21.5 1 

Potassium 31.8 IWO 188 
Sodium 5370 5550 3 
Thallium 2.9 3.4 16 
Vanadium 1 .o 0.58u Not calculable 
Zinc 7.4 7.2 3 

YFO32 Client ID 29GOO501 29G00501 D 
Laboratory ID MC01 1007 MC01 1006 
Collection Date 1 O/2/96 1 O/2/96 

Barium 89.7 ug/L 84.2 ug/L 6 
Beryllium 0.14 ug/L 0.19 ug/L 30 
Calcium 1580 uglL 1470 uglL 7 
Chromium 2.1 uglL 2.8 uglL 29 
Coban 0.94 q/L 0.98 ug/L 4 
Copper 2.7 ug/L 4.4 q/L 48 
Magnesium 2500 ug/L 2320 ug/L 7 
Manganese 8.4 ug/L 8.0 q/L 5 
Mercury 0.04 ug/L 0.04 ug/L 0 
Sodium 5040 uglL 5030 ug/L 0.2 
Zinc 5.1 ug/L 3.8 ug/L 29 
Cyamde 1 .o uglL 1.2 ug/L l@ 

NF033 Client ID 66G00201 66G00201 D 
Laboratory ID MC1 18002 MC1 18003 
Collection Date 1 O/9/96 1 W9P6 

Barium 20.8 ug/L 20.7 ug/L 0.5 
Calcium 3250 ug/L 3100 ug/L 5 
Chromium 0.75 uglL 0.44 ug/L 52 
Copper 1.7u ug/L 2.7 uglL Not calculable 
Iron 73.8 ug/L 31.8U ug/L Not calculable 
Magnesium 456 ug/L 457 uglL 0.2 
Manganese 3.4 ug/L 3.2 uglL 6 
Mercury 0.03 ug/L 0.03 ug/L 0 
Potassium 648 ug/L 1920 ug/L 99 
Sodium 3040 ug/L 3020 uglL 0.7 
Zinc 3.6 ug/L 6.0 ug/L 50 

- 

A-l 07 



Table Xi 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG InorganIc Anaiytes RPD 

Client ID 30GO0301 30G00301 D 
Laboratory ID MC1 53005 MC1 53006 
Collection Date‘ 1 O/l 6!96 1 o/r S/S6 

YFO35 

Barium 
Beryllium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Sodium 
Zinc 

Client ID 
Laboratory ID 
Collection Date 

Aiumtnum 
Barium 
Calcium 
Copper 
Iron . 
Lead 
Magnesium 
Manganese 
Mercury 
Selenium 
Sodwm 
Zinc 

28.0 ug/L 
0.20 ug!L 
1530 ug/L 
11 .o ug/L 
626 ug/L 
3.8 ug/L 
642 ug/L 
20.7 ug/L 
0.04 ug/L 
1880 ug/L 
4600 q/L 
5.5 q/L 

66G01701 
MC21 4005 

1 O/23/96 

24.3 uglL 
10.2 ug/L 
766 ug/L 
1.7u ugiL 
343 ug/L 
2.ou ug!L 
320 ug/L 
4.2 ug/L 

0.03 ug/L 
4.0 ug/L 

7660 ug/L 
2.5 uglL 

27.0 ug/L 
0.13u ug/L 
1480 ug/L 
3.2 ug/L 
634 ug/L 
2.4 q/L 
650 uglL 
21 .o ug/L 
0.05 ug/L 
2680 ug/L 
4490 uglL 
4.4 ug/L 

66G01701 D 
MC21 4007 

1 O/23/96 

30.9 ug/L 
10.7 ug/L 
616 ug/L 
22.5 ug/L 
348 ug/L 
2.6 ug/L 
324 ug/L 
5.4 ug/L 
0.03 ug/L 
3.9u ug/L 
7790 ug/L 
26.3 ug/L 

0.7 
Not calculable 

3 
110 

1 
45 
1 
1 

22 
35 
2 

22 

24 
5 
6 

Not calculable 
1 

Not calculable 
1 

25 
0 

Not calculable 
2 

165 

YFOJE Client ID 54GOOlOl 54GOOlOl D 
Laboratory ID MC262004 MC262008 
Collection Date 1 O/30/96 I O/30/96 

Alumtnum 07.6 ug/L 91 .G.uglL 
Barium 75.2 ug/L 74.3 ug/L 
Beryllium 0.18 ug/L 0.10 ug/L 
Calctum 1600 ug/L 1660 ug/L 
Chromium 1.2 ug/L 1 .o ug/L 
Cobalt 0.90 ug/L 1.4 ug/L 
Magnesfum 1950 ug/L’ 1920 ug/L 
Manganese 13.9 ug/L 12.9 ug/L 
Mercury 0.02 ug/L 0.Oll.l ug/L 
Potasswm 2410 ug/L 2530 ug/L 
Sodium 2110 uglL 2070 ug/L 
Zinc 4.5 ug/L 3.5 ug/L 

4 
1 
0 
1 
2 

43 

2 
7 

Not calculable 
5 

2 
25 
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Table Xl 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurfa&‘Soii ‘hkestigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

NFO41 

NFWI 

NFO45 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Thallium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Barium 
Calcium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Selenrum 
Sodrum 
Thallium 
Zinc 
Cyanide 

Client ID 
Laboratory ID 
Collection Date 

Alumrnum 
Barium 
Calcium 
Copper 
Iron 
Magnestum 
Manganese 
Nickel 
Sodrum 
Zinc 
Cyanide 

35GOOlOl 
MD908004 

6/I 1 I97 

47.6 ug!L 
70.8 UgfL 
3150 UglL 

6.2 ug/L 
15.9 ug/L 
1.7 ug/L 

2340 ug/L 
20.7 ugfL 
4330 ug/L 

1.9 ug/L 
12.1 ug/L 

ND 

35600202 

MD950002 
6/l S/97 

65.0 ug/L 
24.6 ug/L 
973 ug/L 
5.6 ug/L 
180 ug/L 

0.93u ugfL 
813 ug/L 
9.5 ug/L 

1.w ugfL 
20900 ug/L 

1 .o uglL 
18.7 ug/L 

ND 

OWG00502 

ME1 49004 
T/8197 

175 ug/L 
7.3 ug/L 
64.8 ug/L 
2.9 ug/L 
106 ug/L 
306 ug/L 
3.3 ug/L 
7.6 ugfL 

1990 ug/L 
4.5 ug/L 

ND 

35GOOlOlD 
MD906005 

6/I 1 I97 

45.2 ug/L 
79.0 ug/L 

3240 Q/L 
6.8 ug/L 
19.0 ugfL 

0.93u ug/L 
2370 ug/L 
20.9 ug/L 
4430 ug/L 
0.0su ugfL 

130 uglL 
ND 

35G00202D 
MD950003 

6/l 5f97 

50.7 ug/L 
25.3 ug/L 
1030 ugfL 
3.5 ug/L 
196 ug/L 
1.9 ug/L 
819 ug/L 
9.3 ug/L 
2.6 uglL 

21700 ugfL 
0.89U ug/L 
15.4 uglL 

ND 

OWG00502D 
ME1 49005 

7/S/97 

160 ug/L 
7.1 ug/L 
585 ugfL 
4.4 ug/L 

97.1 ug/L 
317 ugfL 
3.5 uglL 

7.7u ugfL 
2060 uglL 
4.7 ug/L 

ND 

6 

0.2 

3 
19 
18 

Not calculable 
1 

0.7 

2 
Not calculable 

166 

25 
2 

6 
46 

8 
Not calculable 

0.7 

2 

Not calculable 
4 

Not calculable 
19 

9 
3 

10 
41 

9 
3 
6 

Not calculable 
3 
4 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

SDG lnorgantc Analytes RPD 

YFO45 Client ID OWG00302 OWG00302D 
Laboratory ID ME1 90002 ME1 90003 
Collection Date 7/l o/97 f/l o/97 

Aluminum 31.5 ug/L 16.6U ug/L Not calculable 
Barrum 10.2 uglL 10.5 ug/L 3 
Calcium 460 t&j/L 454 uglL 1 
Iron 83.3 uglL 51.1 ug/L 48 
Lead 1.9 ug/L 1.2u ug/L Not calculable 
Magnesium 286 ug/L 300 uglL 5 
Manganese 3.0 ug/L 3.0 ug/L 0 
Sodium 1670 ug/L 1670 uglL 0 
Zinc 3.4 ug/L 3.8 uglL 11 
Cyanide ND ND 

nlFO46 Client ID 31 GO01 01 31GOOlOlD 
Laboratory ID ME241 003 ME241 004 
Collection Date 7/l 5f97 7/l 5p7 

Aluminum 96.0 ug/L 91.1 ug/L 5 
Barium 22.6 uglL 22.5 ug/L 0.4 
Calcium 857 ug/L a51 uglL 0.7 
Copper 1.3u ug/L 1.4 ug/L Not calculable 
Iron 120 ug/L 103 ug/L 15 
Magnesium 662 ug/L 675 uglL 2 
Manganese 9.7 ug/L 9.9 ug/L 2 
Potassium 1910 ug/L 2200 ug/L 15 
Sodium 1760 ug/L 1090 ugiL 7 
Vanadium 1.8 ug/L 1.7u ug/L Not calculable 
Zinc 3.5 q/L 9.8 ug/L 95 
Cyanide ND ND 

NFO47 Client ID 39wo34 39W034D 
Laboratory ID ME243005 ME243006 
Collection Date f/l 5P7 7/l 5197 

Aluminum 94.0 ug/L 76.3 ug/L 21 
Barium 22.9 ug/L 22.8 ug/L 0.4 
Calcium 1030 ug/L 1010 ug/L 2 
Copper 8.2 ug/L 1.3u ug/L Not calculable 
Iron 747 ug/L 751 ug/L 0.5 
Magnesium 871 uglL 854 ug/L 2 
Manganese 12.5 ug/L 12.6 ug/L 0.8 
Sodium 2210 ug/L 2090 ug/L 6 
Zinc 14.7 ug/L 3.0 ug/L 132 

WFO51 Client ID 16G00101 16GOOlOl D 
Laboratory ID ME340009 ME34001 0 
Collection Date 7124197 7/24/97 

Barium 20.5 ug/L 20.7 ug/L 1 
Calcium 514 ug/L 520 ug/L 1 
Copper I .7 uglL 1.7 ug/L 0 
Iron 11.2 uglL 14.7 uglL 27 
Magnesium 617 ug/L 623 ug/L 1 
Manganese 3.2 ug/L 3.0 ug/L 6 
Sodium 2130 ug/L 2110 ug/L 1 
Zinc 3.2 ug/L 8.2 ug/L 88 

f----X 

f---x 
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Table Xi 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Sampiez; 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Fiei& “ailton Florida 

SDG Inorgantc Analytes RPD 

NF053 

YFO53 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Banum 
Calcium 
Chromium 
Iron 
Magnesium 
Manganese 
Sodium 
Zinc 

Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Antimony 
Barium 
Calcium 
Chromium 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Nickel 
Sodium 
Zinc 

15GOO602 
ME367004 

7/27/97 

16.6U ug/L 
13.0 ug!L 
676 uglL 
3.3 ug/L 

33.8 ug/L 
504 ug/L 
2.3 ug/L 

2870 ugk 
3.1 ug/L 

15GOO703 
ME404003 

7l3OP7 

43.6 uglL 
17.3u ug/L 

6.6 uglL 
587 uglL 
10.6 ug/L 
2.9 ug/L 
107 ug/L 

0.93u uglL 
280 ug/L 
6.9 q/L 

10.9 ug/L 
2040 ug/L 
5.2 ug/L 

lSG00602D 
ME367005 

7/27/97 

29.9 ug/L 
13.0 ug/L 
675 ug/L 

4.2 ug/L 
92.6 ug/L 
490 ug/L 
2.7 ug/L 

2740 uglL 
3.4 ug/L 

lSG00703D 
ME404004 

7t3OP7 

108 ug/L 
21.2 UglL 
6.2 ug/L 
549 ug/L 
13.4 uglL 
4.5 UgfL 
115 ug/L 
5.1 ug/L 
266 ug/L 
6.5 uglL 

20.3 ug/L 
1620 ug/L 
6.1 ug/L 

Not calculable 
0 

0.1 

24 
93 
3 
16 
5 
9 

14 
Not calculable 

6 
7 

23 
43 
7 

Not calculable 
5 
6 

60 
11 
16 

YFO54 Client ID 
Laboratory ID 
Collection Date 

Aluminum 
Arsenic 
Banum 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Mercury 
Sodium 
Thallium 

Zinc 

15G00801 15G00801 D 
ME441 002 ME441 003 

014197 014197 

143 ug/L 116 ug/L 
2.0 uglL l.lU ug/L 

34.7 ug/L 37.3 ug/L 
1870 uglL 2010 ug/L 
5.2 ug/L 2.6 ug/L 

4760 ug/L 4940 uglL 
1370 ug/L 1470 ug/L 
84.6 ug/L 91.4 ug/L 

0.04u ug/L 0.07 ug/L 
1630 ug/L 1960 ug/L 

0.89U ug/L 
a.‘5 ug/L 

0.90 ug/L 
6.6 ug/L 

21 
Not calculable 

7 
7 

67 
4 
7 
8 

Not calculable 
7 

Not calculable 
25 
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Table Xii 
Summary of Anaiytes Exceeding instrument Calibration 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Date 

WFo22 All 

WF023 All 

WF024 All 

WF025 All 

WF026 All 

WF027 All 

WFO28 All 

WFO29 All 

WFO30 All 

WF031 All 

WFO31 B All 

WF032 All 

WF033 All 

WFO34 All 

WF035 All 

WF036 All 

WF037 All 

WF041 All 

WF045 All 

WFO46 All 

WFO47 All 

WFO51 All 

Analyte 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metal: 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 

Metals 

Initial Calibration Continuing Qualifier 
r Calibration %R 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 

None 
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Tal4e XII’ 
Summary of Analytes Exceeding Instrument Calibration 

Groundwater and Subsuifaci Soil lhvktigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Date Analyte Initial Calibration Continuing Qualifier 
r Calibration %R 

rNFO53 All Metals None 

rNFO54 All Metals None 

Notes: r = correlation coefficient for Initial calibrations 

%R = percent recovery for continuing calibrations 

J= the analyte was positively identiiled: the associated numerical value is the approximate concentration of the 
analyte In the sample because QC criteria were not met (validation ‘J’). 

UJ = the analyte was not detected above the reported sample IDL However, the reported sample is appro:dmate: 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control critena. The presence or absence of the analyte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

WF022 Aluminum 
Iron 
Lead 
Sodium 
Zinc 

6.240 uglL 
12.320 ug/L 

0.500 uglL 
38.890 ug/L 
3.660 uglL 

All samples in SDG WF022 

WF023 Arsenic 
Iron 
Lead 
Sodium 
Zinc 

-0.500 ug/L 
5.980 uglL 
1.200 ug/L 

34.400 ug/L 
1.200 ug/L 

All samples in SDG WF023 

WFO24 Aluminum 
Iron 
Lead 
Sodium 

10.600 ugli 
13.190 uglL 
0.500 ug/L 

37.550 uglL 

All samples in SDG WF024 

WF025 

WF026 

Aluminum 
Beryllium 
Iron 
Selenium 
Zinc 

Aluminum 
Calcium 
Iron 
Magnesium 
Mercury 
Sodrum 
Zinc 

13.650 ug/L 
-0.320 ug/L 
7.390 ug/L 
0.650 ug/L 
1.610 ug/L 

17.380 ug/L 
119.520 ug/L 
10.050 ug/L 
22.940 ug/L 
0.140 ug/L 

41.280 ug/L 
2.510 ug/L 

All samples in SDG WFO25 

All samples in SDG WF026 

Mercury 0.20 ug/L All samples in SDG WF026 

vVFO27 Aluminum 
Antimony 
Arsenic 
Calcium 
Sodium 
Vanadium 

18.000 ug/L 
9.280 ug/L 
0.500 uglL 

94.550 ug/L 
28.990 ug/L 
1.280 ug/L 

All samples in SDG WF027 

Mercury 0.21 ug/L All samples in SDG WF027 

WFO28 Aluminum 
Antimony 
Calcium 
Magnesium 
Mercury 
Potassium 
Sodium 
Zinc 

51.600 ug/L 
-10.930 ug/L 
I 13.470 ug/L 
45.540 ug/L 
0.140 q/L 

498.120 ug/L 
43.870 ug/L 
1.230 ug/L 

All samples in SDG WFO28 

/----% 
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Table Xi@ 
Summary of Method Blank Contamination 

Groundwater and Su+u~$a~e .$oil investigation, Phase IIB 
NAS Whiting tieid, M’iiion Florida 

SDG 

NFO29 

NFO30 

NF031 

Inorganic Analytes 

Analyte 

4lumrnum 
3anum 
Cobalt 
ron 
Janadrum 

Zobak 
Janadium 

tiercury 

ron 
Janadium 

Zalcium 
Cobalt 
ron 
sodium 
Zinc 

Zalcium 
ron 
sodium 

dercury 
‘otassium 
jilver 
rhallium 

vlercury 
Dotassium 
jrlver 
rhallrum 

vlercury 
‘otassrum 
jllver 

vlercury 
‘otassrum 
3river 
rhallium 

lllercury 
Potassium 

Mercury 
Potassium ’ 
Silver 
Thallium 

Mercury 

Mercury 

Mercury 
Potassium 
Silver 

Concentration 

10.6 ug!L 
3.0 ug/L 
2.7 ug/L 

21.4 ug/L 
1.4 UglL 

2.7 ug/L 
1.6 uglL 

-0.1 ug/L 

5.3 ug/L 
1.6 uglL 

153.810 ug/L 
2.390 ug/L 

11.590 ug/L 
37.260 uglL 
1.630 ug/L 

59.580 ug/L 
6.060 uglL 

54.620 uglL 

0.030 ug/L 
-617.0 uglL 

-1.2 ugli 
3.3 ug/L 

0.047 uglL 
34.4 ug/L 
-1.6 ug/L 
3.7 ug/L 

0.055 ug/L 
542.9 UglL 
-1.4 uglL 

0.070 ug/L 
-21.4 ug/L 
-1.3 ug/L 
3.5 ug/L 

0.047 ug/L 
411.210 ug/L 

0.065 ug/L 
955.8 ug/L 
-2.5 ug/L 
3.2 ug/L 

0.127 ug/L 

0.130 ug/L 

-0.030 uglL 
-335.53 ug/L 
-1.420 ug/L 

Associated Samales 

411 samples tn SDG WF029 

411 samples in SDG WF029 

411 samples in SDG WF029 

411 samples in SDG WF029 

411 samples in SDG WF029 

411 samples in SDG WFO30 

411 samples w-r SDG WF,Q31 

411 samples in SDG WPO31 

411 samples in SDG WFO31 

411 samples in SDG WFO31 

All samples in SDG WFO31 

All samples in SDG WFO31 

All samples in SDG WPO31 

All samples in SDG WPOJI 

All samples in SDG WPO31 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

NFOJI cont. 

A’FO31 B 

Analyte Concentration 

Arsenic -6.4 ug/L 
Chromium -0.4 ug/L 
Mercury 0.034 ug/L 
Potassium 171 .o ug/L 
Thallium 5.1 q/L 
Vanadium 1.4 ug/L 

Mercury 0.016 ug/L 
Potassium 342.4 ug/L 
Silver -1.2 ug/L 
Thallium 5.2 ug/L 
Vanadium 0.8 ug/L 

Chromium -0.7 ug/L 
Mercury 0.011 uglL 
Potassium 300.7 ug[L 
Thallium 6.2 ug/L 
Vanadium 0.7 ug/L 

Barium -0.2 ug/L 
Chromium -0.6 ug/L 
Mercury -0.021 ug/L 
Potassium 377.6 ug/L 
Thallium 7.2 q/L 

Mercury 0.014 ug/L 

Arsenic -6.7 ug/L 
Barium -0.2 uglL 
Chromium -0.8 ug/L 
Mercury -0.032 ug/L 
Nickel -1.4 ug/L 
Potassium 441.5 uglL 
Thallium 5.7 ug/L 
Vanadium 0.6 ug/L 

Copper 604 ug/L 

Aluminum -19.5 ug/L 
Barium 0.4 ug/L 
Copper 4.4 ug/L 
Manganese 0.4 uglL 

Barium 0.4 ug/L 
Copper 6.6 ug/L 
lron 3.5 ug/L 
Mercury 0.0 ug/L 
Nickel 9.5 ug/L 
Sodium 10.6 ug/L 

Barium 25.130 ug/L 
Beryllium -0.830 ug/L 
Calcium 129.890 ug/L 
Copper 8.310 ug/L 
Iron 8.660 ug/L 
Magnesium 25.430 ug/L 
Manganese 0.490 ug/L 
Silver 2.970 ug/L 
Sodium 84.450 ug/L 
Vanadium 2.060 ug/L 
Zinc 3.100 ug/L 
Cyanide -0.981 ‘ug/L 

Associated Samples 

All samples in SDG WFo31 

All samples in SDG WFO31 

All samples in SDG WFO31 

All samples in SDG WF631 

All samples in SDG WFO3i 

All samples in SDG MO31 

All samples in SDG WFO31 B 

All samples in SDG WF031 B 

All samples in SDG WFO31 B 

All samples in SDG WFO31 B 
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Tabld Xiii 
Summary of M+hod ~)yk Con!amination 

Groundwater and Subsii&& soir in&&stigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Anaiytes 

-.. . ^ 

SDG Analyte Concentration Associated Samples 
x 

NF032 Copper 
Manganese 
Mercury 
Potassium 

4.5 ug/L 
0.5 ug/L 

0.0242 ug/L 
-1595.8 uglL 

All samples in SDG WFO32 

Beryllium 
Cobalt 
Copper 
Manganese 
Mercury 
Sodium 

0.2 UglL 
0.3 ug/L 
5.5 ug/L 
0.7 uglL 

0.0265 ugfL 
17.3 uglL 

All samples in SDG WFO32 

Beryllium 
Copper 
Manganese 
Mercury 
Potassium 
Sodrum 

0.2 ug/L 
4.9 uglL 
0.6 ug/L 

0.0255 ug/L 
1914.8 ug/L 

11.6 ug/L 

All samples in SDG WI%32 

Beryllium 
Copper 
Manganese 
Mercury 
Sodium 

0.2 ugfL 
5.6 ug/L 
0.6 ugfL 

-0.0178 ugfL 

17.4 ug/L 

All samples in SDG WF032 

Barium 
Chromium 

Copper 
Manganese 
Mercury 
Sodium 
Zinc 

1.210 ugfL 
2.750 ugfL 
3.390 ug/L 
0.410 ug/L 
0.015 ug/L 

856.490 ug/L 
2.310 ug/L 

All samples in SDG WF032 

Barium 
Berylkum 
Cobalt 
Copper 
Manganese 

0.3 ug/L 
0.1 ug/L 
0.4 ugfL 
5.8 ug/L 
0.2 uglL 

All samples in SDG WF032 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Nickel 
Sodium 

0.3 ug/L 
0.1 ug/i 
5.6 ugli 
0.4 ug/L 

-0.0874 ug/L 
2.0 ug/L 
11.5 ug/L 

All samples rn SDG WF032 

Barium 
Beryllium 
Copper 
Manganese 
Thallium 

0.2 uglL 
0.1 ug/L 
5.6 uglL 
0.5 ug/L 
2.6 ug/L 

All samples in SDG WF032 

Barium 
Beryllium 
Cobatt 
Copper 
Manganese 
Nickel 
Thallium 

0.3 uglL 
0.3 ug/L 
0.6 ug/L 
7.0 ug/L 
0.0 uglL 
1.4 ug/L 
4.3 uglL 

All samples in SDG WF032 

- 
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Table Xiii 

Summary of Method Blank Contamination 
Groundwater and Subsurface Soil investigation, Phase IIB 

NAS Whiting Field, Milton Florida 
I 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

WF032 cont. Aluminum 107.660 ug/L All samples in SDG WFo32 
Antimony 4.320 ug/L 
Barium 1.760 ug/L 
Cadmium 1.660 ug/L 
Calcium 105.840 ug/L 
Coban 0.430 ug/L 
Copper 12.450 ugiL 
Iron 54.350 ug/L 
Magnesium 103.090 ug/L 
Manganese 0.280 ug/L 
Sodium 154.770 ug/L 
Zinc 9.120 uglL 

Antimony 4.3 ug/L All samples in SDG WF032 
Barium 0.4 ug/L 
Beryllium 0.3 ug/L 
Copper 5.2 ug/L 
Manganese 0.6 ug/L 

Sodrum 10.2 ug/L All samples in SDG WF032 

NFO3.3 Barium 0.3 ug/L All samples in SDG WF033 
Beryllium 0.1 UgJL 
Cobalt 0.4 ug/L 
Copper 5.8 ug/L 
Manganese 0.2 ug/L 
Mercury 0.07 ug/L 
Potassium -1595.8 ug/L 

Barium 0.3 uglL All samples in SDG WF033 
Beryllium 0.1 ugli 
Copper 5.8 ug/L 
Manganese 0.4 ug/L 
Mercury 0.04 ug/L 
Potassrum 655.4 ugli 

Barium 0.2 ug/L All samples in SDG WF033 
Beryllrum 0.1 ug/L 
Copper 5.6 ug/L 
Manganese 0.5 uglL 
Mercury 0.05 ug/L 
Potassrum 1914.8 ug/L 
Thallrum 2.6 ug/L 

Barium 0.3 ug/L All samples in SDG WF033 
Beryllium 0.3 ug/L 
Cobalt 0.6 uglL 
Copper 7.0 ug/L 
Manganese 0.8 uglL 
Potassrum 425.8 ug/L 
Thallium 4.3 ug/L 

Aluminum 164.460 ug/L All samples in SDG WF033 
Barium 1.220 ug/L 
Calcium 107.040 ug/L 
Copper 2.900 uglL 
Iron 33.430 uglL 
Magnesium 82.790 ugli 
Manganese 0.330 ugJL 
Potassium 1602.780 ug/L 
Sodium 221.450 ug/L 
Zinc 1.660 ug/L 
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Table XIII 

Summary of Method Blank Contamination 
’ Groundwater and Sub&%$ SOit’ Mestigation, Phase IlB 

NAS Whiting Field, Milton Florida 
- 

Inorganic Anaiytes 

SDG 

NFO33 cont. 

Analyte 

Mercury 

Barium 
Beryllium 
Copper 
Manganese 
Mercury 
Potassium 

Antimony 
Barium 
Copper 
Manganese 
Potassium 
Sodium 
Zinc 

Banum 
Beryllium 
Cadmium 
Chromium 
Coban 
Manganese 
Pota:sium 
Thallium 
Vanadium 

Concentration 

0.06 ug/L 

0.4 ugiL 
0.3 ug/L 
5.2 uglL 
0.6 ugll 

0.05 ug/L 
163.8 ug/L 

4.810 uglL 
0.460 ug/L 
2.870 ug/L 
0.330 ug/L 

509.990 ug/L 
137.200 q/L 

3.200 ug/L 

0.0 ug/L 
0.6 ug/L 
0.8 ug/L 
0.9 ug/L 
1.1 uglL 
1 .o uglL 

1734.0 uglL 
2.4 uglL 
1.1 ug/L 

Associated Samples 

All samples in SDG WF033 

All samples I” SDG WF033 

All samples in SDG WF033 

All samples in SDG WFO33 

Barium 1.2 uglL 
Beryllium 0.0 ugtL 
Cadmium 0.9 ug/L 
Chromium 1.2 ug/L 
Cobalt 1.1 ug/L 
Manganese 1.3 ug/L 
Potassium 1605.5 ug/L 
Thallium 3.4 ug/L 
Vanadium f .8 uglL 

Banum 1.1 ug/L 
Beryllium 0.8 ug/L 
Cadmwm 0.8 ug/L 
Chromium 1.1 ug/L 
coban 1.1 ug/L 
Manganese 1.2 ug/L 
Potassium 768.8 ug/L 
Thallium 3.2 uglL 
Vanadium 1.7 ug/L 

Barium 0.7 ug/L 
Beryllium 0.7 ug/L 
Cadmium 0.6 ug/L 
Chromium 0.9 uglL 
coban 0.8 ug/L 
Manganese 1 .o ug/L 
Potassium 314.6 ug/L 
Vanadium 1.2 ug/L 

All samples In SDG WF033 

All samples in SDG WFO33 

All samples in SDG WF033 

A-119 



Table Xiii 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

VF033 cont. Barium 
Beryllium 
Cadmium 
Chromium 
coban 
Manganese 
Potassium 
Thallrum 
Vanadrum 

1 .o ug/L 
0.6 ug/L 
0.6 ug/L 
0.9 ug/L 
1 .o ug/L 
1 .o ug/L 

684.9 uglL 
2.2 ug/L 
1.2 ug/L 

All samples in SDG WPO33 

rYFO34 

Barium 
Beryllrum 
Cadmium 
Chromium 
coban 

Manganese 
Potassium 
Thallium 
Vanadium 

Copper 
Mercury 

Copper 
Manganese 
Mercury 

Beryllium 
Copper 
Manganese 
Mercury 

Beryllium 
Copper 
Manganese 
Mercury 
Sodium 

Barium 
Copper 
Sodrum 
Zinc 
Cyanide 

0.9 ug/L 
0.7 ug./L 
0.7 ug/L 
0.9 ug/L 
1 .o ug/L 
1 .o ug/L 

722.1 ug/L 
3.4 ug/L 
1.2 ug/L 

5.8 ug/L 
0.023 q/L 

5.8 ug/L 
0.4 ug/L 

0.017 ug/L 

0.1 ug/L 
5.6 ug/L 
0.5 ug/L 

0.030 ug/L 

0.3 ug/L 
7.0 ug/L 
0.8 ug/L 

0.042 ug/L 
10.2 ug/L 

0.460 ug/L 
2.870 ug/L 

137.200 ug/L 
3.200 ug/L 
-1.327 ug/L 

Mercury 

Beryllium 
Copper 
Manganese 
Mercury 

Mercury 

Mercury 

0.024 ug/L 

0.3 uglL 
5.2 ug/L 
0.6 ug/L 

0.026 UglL 

0.040 ug/L 

0.033 ug/L 

All samples in SDG WF033 

All samples in SDG WPO34 

All samples in SDG WF034 

All samples in SDG WPO34 

All samples in SDG WF034 

66G02001 
66G00302 
66G01801 
30G00301 
30G00401 
66R02201 
30GOO301 D 

All samples tn SDG WF034 

All samples in SDG WF034 

All samples rn SDG WF034 

All samples in SDG WF034 

A-l 20 



Table Xiii 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

IF034 cont. 

VF035 

Arsenic 
Barium 
Beryllium 
Calcium 
Copper 
Lead 
Manganese 
Selenium 
Sodium 
Zinc 

Beryllium 
Silver 
Sodium 

Beryllium 
Manganese 
Siiver 
Sodium 

Beryllium 
Copper 
Manganese 
Sodium 

Beryllium 
Silver 
Sodium 

Beryllium 
Manganese 
Sodium 

Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

Barium 
Beryllium 
Manganese 
Mercury 
Thallium 

Barium 
Beryllium 
Manganese 
Mercury 

Aluminum 
Barium 
Iron 
Manganese 
Sodium 
Zinc 

-13.610 ug/L 
1.700 ug/L 
-0.710 ug/L 

108.610 uglL 
1.700 ug/L 
-8.620 ug/L 
0.790 ug/L 

10.810 ug/L 
70.400 ug/L 
3.200 uglL 

0.2 ug/L 
3.3 ug/L 
t 1.9 ug/L 

0.2 ug/L 
0.4 ug/L 
2.2 ug/L 

12.2 ug/L 

0.5 ug/L 
1.9 ug/L 
0.6 ug/L 

20.0 ug/L 

0.1 ug/L 
2.6 ug/L 
17.3 ug/L 

0.2 ug/L 
0.4 ug/L 
9.7 ug/L 

0.8 ug/L 
0.6 uglL 
1 .o ug/L 

0.0239 ug/L 
2.4 ug/L 

1.2 ug/L 
0.8 ug/L 
1.3 ug/L 

0.0256 ug/L 
3.4 ug/L 

1.1 ug/L 
0.8 ug/L 
1.2 ug/L 

0.0401 uglL 
3.2 ug/L 

0.7 ug/L 
0.7 ug/L 
1 .o ug/L 

0.334 ug/L 

101 .120 ug/L 
0.410 ug/L 

56.400 q/L 
0.430 UglL 

152.450 ug/L 
2.190 ug/L 

66GOllOl 
66G01301 
66GOOSO1 
66GOO501 F 

All samples in SDG WF034 

All samples in SDG WF034 

All samples in SDG WFO34 

All samples in SDG WF034 

Ail samples in SDG WF034 

- 
All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 

All samples in SDG WF035 

7 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Anelytes 

SDG Anaiyte Concentration Associated Samples 

VF035 cont. Banum 
Beryllium 
Manganese 
Mercury 
Thallium 

1 .o ug/L 
0.6 ugfL 
1 .o uglL 

0.0250 ug/L 
2.2 ug/L 

All samples in SDG WF035 

Barium 
Beryllium 
Manganese 
Thallium 

0.9 ugfL 
0.7 ug/L 
1 .o ug/L 
3.4 ug/L 

All samples in SDG WF035 

Barium 
Beryllium 
Calcium 
Copper 
Manganese 
Zinc 

0.570 ug/L 
-0.910 ug/L 

109.820 ug/L 
5.470 uglL 
0.720 uglL 
4.400 ug/L 

All samples in SDG WFO35 

Manganese 0.6 UgfL All samples in SDG WF035 

Manganese 0.4 ug/L All samples in SDG WF035 

Barium 
Beryllium 
Manganese 

0.4 ug/L 
-0.2 ug/L 
0.6 ug/L 

All samples in SDG WFO35 

Beryllium 
Manganese 

-0.2 ug/L 
0.6 ug/L 

All samples in SDG WFO35 

Beryllium 
Manganese 

-0.2 ugfL 
0.4 UglL 

All samples in SDG WFO35 

vFO36 Alumrnum 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobatt 
Manganese 
Mercury 
Thallium 
Vanadium 

17.7 ug/L 
0.8 ug/L 
0.6 ug/L 
0.8 ug/L 
0.9 ug/L 
1.1 ug/L 
1 .o ug/L 

0.0265 ugfL 
2.4 uglL 
1.1 ugfL 

All samples in SDG WF036 

Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Mercury 
Thallium 
Vanadium 

18.4 ug/L 
1.2 uglL 
0.8 ugfL 
0.9 ug/L 
1.2 ug/L 
1.1 uglL 
1.3 ug/L 

0.0251 ug/L 
3.4 ug/L 
1.8 ug/L 

All samples in SDG WF036 
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Table Xiii 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

,^ ., 

Inorganic Analytes 

SDG 

NF036 cont. 

Analyte Concentration Associated Samples 
- 

Aluminum 14.7 ug!L All samples in SDG WF036 
Barium 1.1 ug/L 
Beryllium 0.8 ugfL 
Cadmium 0.8 ug/L 
Chromrum 1.1 ug/L 
Cobalt 1.1 UgfL 
Manganese 1.2 ugfL 
Mercury 0.0165 ug/L 
Thallium 3.2 ug/L 
Vanadium 1.7 ug/L 

Barium 0.7 ug/L 
Beryllium 0.7 ugfL 
Cadmium 0.6 uglL 
Chromium 0.9 uglL 
Cobatt 0.8 uglL 
Manganese 1 .o ugfL 
Mercury 0.0157 ugfL 
Vanadium 1.2 UgfL 

All samples in SDG WFO36 

Aluminum 
Barium 
Chromium 
Manganese 
Mercury 
Potassium 
Cyanide 

63.950 ug/L 
0.730 ugfL 
0.490 ug/L 
0.430 ug/L 
0.014 ugfL 

1817.440 ugfL 
-1.333 ugll. 

All samples in SDG WPO36 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Manganese 
Thallrum 
Vanadium 

1 .o ugfL 
0.6 ugfL 
0.6 ugfL 
0.9 ugfL 
1 .o ug/L 
1 .o ug/L 
2.2 ugfL 
1.2 UgfL 

All samples in SDG WF036 

NF037 

Aluminum 
Barium 
Beryllium 
Cadmium 
Chromium 
CobaR 
Manganese 
Thallium 
Vanadium 

Copper 

91.5 ug/L All samples in SDG WF036 
0.9 ug/L 
0.7 uglL 
0.7 UgfL 
0.9 UgfL 
1 .o UgfL 
1.0 ug/L 
3.4 ug/L 
1.2 uglL 

- 
6.4 ugfL All samples in SDG WF037 

Aluminum 
Barium 
Copper 

-19.5 UgfL 
0.4 ug/L 
4.4 ug/L 

All samples in SDG WF037 

Barium 
Copper 

All samples in SDG WF037 

- 
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Table Xiii 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

NF037 cont. Banum 
Beryllrum 
Calcium 
Copper 
Iron 
Magnesium 
Manganese 
Silver 
Sodium 
Vanadium 
Zinc 
Cyanide 

25.130 ugfL 
-0.830 ug/C 

129.890 ug/L 
8.310 ugfL 
8.680 ugfL 

25.430 ugfL 
0.490 ugfL 
2.970 ugfL 

84.450 ugfL 
2.060 ugfL 
3.100 ug/L 
-0.981 ugfL 

All samples In SDG WF037 

nsFO41 Cyanide 

Barium 

Sodium 
Cyanrde 

Barium 
Sodium 

Beryllium 
Calcium 
Copper 
Iron 
Lead 
Sodium 
Thallium 
Zinc 
Cyanide 

Barium 
Chromrum 
Copper 
Magnesium 
Silver 
Vanadium 

Copper 
Thallium 
Vanadium 

Cobalt 
Thallium 
Cyanide 

Beryllium 
Calcium 
Iron 
Selenium 
Sodium 
Vanadium 
Zinc 

Selenium 
Thallium 

Lead 
Selenium 
Cyanrde 

-0.6 ug/L 

0.5 ug/L 

12.2 ugfL 
-0.4 ugfL 

0.7 ug/L 
16.3 ug/L 

-1 .OlO ugfL 
133.200 ugfL 
3.740 ug/L 
9.490 ugfL 
1.260 ug/L 

93.470 UgfL 
1.310 ugfL 

19.070 ugfL 
-1.002 ugfL 

-0.6 ug/L 
-2.9 ug/L 
-1.7 ug/L 

-22.9 ug/L 
-2.8 ug/L 
-3.0 ugfL 

6.4 ug/L 
1.4 ugfL 
-1 .s ug/L 

a.9 ug/L 
1.6 ug/L 
-0.4 ugfL 

-0.830 ug/L 
105.800 ugfL 

3.860 ug/L 
-3.230 uglL 
15.150 ug/L 
-2.240 uglL 
0.940 ugfL 

-3.4 ugfL 
-1.3 ugfL 

1.2 UgfL 
-2.6 ugfL 
-0.4 ug/L 

All samples in SDG WFO41 

All samples in SDG WFO41 

All samples in SDG WFWI 

All samples in SDG WF041 

All samples in SDG WFO41 

All samples In SDG WFO41 

All samples in SDG WF041 

All samples in SDG WFO41 

All samples in SDG WFO41 

All semples in SDG WFWI 

All samples in SDG WFWl 
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Table XIII 
Summary of Method%lank Contamination 

Groundwater and Subsqface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

wO41 cont. 

VF045 

Analyte Concentration Associated Sampies 
Z 

Seienwm -3.1 ug/L All samples in SDG WFO41 
Thallium 1.3 ug/L 

Selenium -2.6 ug/L All samples tn SDG WF041 
Cyanide -0.5 ug/L 

Thallium -1 .o ug/L All samples in SDG WFoQ1 
Cyanide -0.4 ug/L 

Cyanide 0.4 ug/L All samples tn SDG WFO41 

Cyanide 0.4 ug/L All samples in SDG WFO41 

Cyanide 0.4 ug/L All samples in SDG WF041 
- 

Cyanide -0.6 ug/L All samples in SDG WFW5 

Cyanrde -0.6 ug/L All samples in SDG WF045 

Manganese 0.4 ugtL All samples in SDG WFO45 

Vanadium 1.6 uglL All samples in SDG WFO45 

Beryllium -0.660 uglL All samples in SDG WF045 
Calcium 136.80 ug/L 
Iron 5.390 ug/L 
Sodium 32.760 ug/L 
Vanadium -1.730 ug/L 
Zinc 3.340 ug/L 
Cyanide -1 ,013 ug/L 

Mercury 0.1 ug/L All samples in SDG WFO45 

Cyanide -0.6 ug/L All samples In SDG MO45 

Thallium 1.1 ug/L All samples in SDG WF045 
Cyanide -0.6 ug/L 

Cyanide -0.6 ug/L All samples in SDG WF045 

Aluminum 17.320 ug/L All samples in SDG WF045 
Barium 0.450 ug/L 
Beryllium -0.550 ug/L 
Calccum 121.620 ug/L 
Iron 6.770 ug/L 
Sodium 45.700 ug/L 
Thallium -1.390 lJg/L 
Zinc 2.510 ug/L 
Cyanide -0.699 ug/L 

Beryllium 0.2 ug/L OWGOWOl 
Manganese 0.5 uglL OWG00201 
Sodium 17.2 ug/L 

Beryllium 0.2 ug/L OWGOO401 
Manganese 0.7 ug1L OWGOO201 
Sodium 12.2 ug/L 
Zinc 1 .o ug/L 

- 
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Table XIII 

Summary of Method Blank Contamination 
Groundwater and Subsurface Soil Investigation, Phase IlB 

NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG 

WFO45 cont. 

Analyte Concentration Associated Samples 

Barium 0.9 ug/L OWG00401 
Beryllium 0.5 ug/L OWG00201 
Chromium 3.0 ug/L 
Manganese 1 .o ug/L 
Sodium 19.9 ug/L 
Thallium 1.2 ug/L 
Vanadrum 2.0 ug/L 
Ztnc 1.6 ugll 

Cyanide -0.377 ug/L OWGOO401 
OWG00201 

Beryllium 
Sodium 

Selenium 

0.2 ug/L OWGOO401 
11 .o ug/L OWGOO201 

-2.2 ug/L OWGOWOl 
OWG00201 

Thallium -1 .o ug/L OWGOO401 
OWG00201 

NFO46 Beryllium 
Sodrum 

Beryllium 
Mercury 
Sodrum 

Beryllium 
Mercury 
Sodium 

0.2 ug/L 
17.2 ug/L 

0.2 ug/L 
0.040 ug/L 
12.2 ug/L 

0.5 ug/L 
0.043 ug/L 
19.9 ug/L 

All samples rn SDG WF046 

All sampies in SDG WF046 

All samples in SDG WF046 

YFO47 

Aluminum 
Banum 
Beryllium 
Calcium 
Iron 
Sodium 
Thallrum 
Zinc 
Boron 

Beryllium 
Sodium 

Beryllium 
Manganese 
Mercury 
Sodium 

17.320 ug/L 
0.450 ug/L 
-0.550 ug/L 

121.820 ug/L 
6.770 ug/L 

45.700 ug/L 
-1.390 ug/L 
2.510 ug/L 
-0.377 ug/L 

0.2 ug/L 
11.0 ug/L 

0.2 ug/L 
0.5 ug/L 
0.1 ug/L 
17.2 ug/L 

All samples in SDG WFo46 

All samples in SDG WF046 

All samples in SDG WF047 

Beryllium 0.2 ug/L 
Manganese 0.7 lJg/L 
Sodium 12.2 ug/L 
Zinc 1 .o ug/L 

Barium 0.9 ug/L 
Beryllium 0.5 ug/L 
Chromium 3.0 ug/L 
Manganese 1 .o ug/L 
Sodium 19.9 ug/L 
Thallium 1.1 ug/L 
Vanadium 2.0 ug/L 
Zinc 1.6 ug/L 

All samples in SDG WF047 

All samples in SDG WF047 
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Ta’ble XIII 
Summary of Method Blank Contamination 

Groundwater and Subsiiiftice Soll’Ii~\i~~tigation, Phase 118 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Sample? 

VFC47 cont. Aluminum 
Barium 
Beryllium 
Calcium 
Iron 
Sodium 
Thallium 
Zinc 

Beryllium 
Sodrum 

Selenium 

17.320 ug/L 
0.450 ug/L 
-0.550 ug/L 

121.820 ug/L 
6.770 ug/L 

45.700 ug/L 
-1.390 ugiL 
2.510 ug/L 

0.2 ug/L 
11 .o ug/L 

-2.2 ug/L 

All samples In SDG WF047 

All samples in SDG WF047 

All samples in SDG WF047 

VFO51 Barium 
Beryllium 
Chromium 
Copper 
Manganese 
Silver 
Vanadium 

Manganese 
Mercury 
Vanadium 

1 .o ug/L 
0.2 ug/L 
3.4 ug/L 
1.5 ug/L 
0.5 uglL 
2.8 ug/L 
2.4 ug/L 

-0.5 ug/L 
0.04 ug/L 
1.8 ug/L 

All samples in SDG WF051 

All samples in SDG WFO51 

Arsenic 
Mercury 
Selenium 

1.1 ug/L 
0.04 ug/L 
-1.9 uglL 

All samples rn SDG WF051 

Manganese 
Mercury 

Beryllium 
Calcium 
Iron 
Sodium 
Ztnc 

-0.5 ug/L 
0.07 ug/L 

-0.800 ug/L 
140.860 ug/L 

5.470 ug/L 
36.740 uglL 

1.980 ug/L 

All samples rn SDG WF051 

All samples rn SDG WFO51 

Mercury 
Silver 

Alumrnum 
Barium 
Beryllium 
Calcium 
Chromium 
coban 
Copper 
Iron 
Manganese 
Silver 
Sodium 
Vanadium 
Zinc 

Calcium 

0.08 ug/L 
-2.4 ugli 

16.800 ug/L 
0.600 ug/L 
-0.680 uglL 

127.440 ug/L 
,3.050 ug/L 
2.850 ug/L 
2.120 ug/L 

10.740 ug/L 
0.690 ug/L 
3.040 ug/L 

54.160 ug/L 
2.700 ug/L 
2.710 ug/L 

42.0 ug/L 

All samples in SDG WFO51 

All samples in SDG WFO51 

All samples in SDG WFO51 
- 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG” 

tFO51 cont. 

YFO53 

Analyte 

Barium 
Beryllium , 
Cobatt 
Copper 
Manganese 
Zinc 

Manganese 

Arsenic 
Beryllium 
Calcium 
Iron 
Zinc 

Lead 

Lead 
Magnesium 

Lead 

Aluminum 
Barium 
Beryllium 
Calcium 
Chromium 
Iron 
Manganese 
Sodium 
Zinc 

Lead 
Vanadium 

Barium 
Beryllium 
Lead 
Manganese 
Sodwm 

Sodium 

Arsenic 

Aluminum 
Barium 
Beryllium 
Calcium 
Chromwm 
iron 
Manganese 
Sodturn 
Zrnc 

Concentration Associated Samples 

0.6 ug/L All samples in SDG WFO51 
0.4 ugiL 
2.6 ug/L 
1.7 ug/L 
0.9 ug/L 
1.2 ug/L 

0.7 ug/L All samples in SDG WFO51 

-1 ,130 ug/L All samples in SDG WF0.51 
-0.720 ugfL I 

131.080 ug/L 
12.060 ug/L 
4.540 ug/L 

-1.3 ug/L All samples in SDG WFO51 

-1.4 ug/L All samples in SDG WFO51 
0.5 uglL 

-1.6 ug/L All samples in SDG WFO51 

18.640 ug/L All samples in SDG WFO51 
0.490 q/L 
-0.760 uglL 

134.210 uglL 
3.850 ug/L 

35.410 ug/L 
0.500 uglL 

35.200 ug/L 
2.300 q/L 

-2.0 ug/L All samples in SDG WFO51 
2.0 ug/L 

0.9 uglL All samples in SDG WF051 
0.3 ug/L 
-2.0 ug/L 
0.7 ug/L 
9.2 ug/L 

15.0 ug/L All samples in SDG WFO5I 

-1.6 ug/L All samples in SDG WFO51 

18.640 uglL All samples in SDG WF053 
0.490 ug/L 
-0.760 ug/L 

134.210 ug/L 
3.050 uglL 

35.410 ug/L 
0.500 ug/L 

35.200 ug/L 
2.330 ugtL 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Fiorida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

NF053 cont. Banum 
Calcium 
Chromium 
Copper 
Iron 
Manganese 
Nickel 
Sodium 
Zinc 

-0.760 ug/L 
138.650 q/L 

3.750 ug/L 
3.390 uglL 
14.500 ug/L 
0.490 ug/L 
0.370 ug/L 

42.790 ug/L 
2.940 uglL 

All samples in SDG WF053 

Aluminum 
Beryllium 
Calcium 
Iron 
Manganese 
Silver 
Sodium 
Zinc 

26.970 ug/L 
-0.710 ug/L 

151.990 uglL 
16.430 q/L 
0.580 ug/L 
4.360 ug/L 
52.750 ug/L 
3.720 ug/L 

All samples in SDG WF053 

Beryllium 
Calcrum 
Copper 
Iron 
Lead 
Manganese 
Sodtum 
Zrnc 

-0.970 uglL 
130.780 ug/L 

1.480 ug/L 
19.510 ug/L 
-1.380 uglL 
0.780 ug/L 

13.170 ug/L 
6.090 ug/L 

All samples in SDG WFO53 

Aluminum 
Arsenrc 
Beryllium 
Calcrum 
Chromium 
Copper 
Iron 
Lead 
Manganese 
Sodrum 
Ztnc 

52.990 ug/L 
1.300 ug/L 
-0.940 ug/L 

198.990 ugJL 
6.790 uglL 
2.230 ug/L 

38.980 ug/L 
-1.460 ug/L 
1.000 ug/L 

60.060 ug/L 
2.040 ug/L 

All samples in SDG WFO53 

UFO54 Mercury 

Mercury 

Mercury 

Beryllium . 
Calcium 
Iron 
Mercury 
Vanadium 
Zinc 

0.1 ug/L 

0.1 ug/L 

0.1 ug/L 

-0.980 ug/L 
110.890 uglL 

9.300 ug/L 
0.052 ug/L 
-2.660 uglL 
2.260 ug/L 

All samples in SDG WF054 

All samples in SDG WF054 

All samples in SDG WFO54 

All samples in SDG WF054 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

jDG 

vFo22 

vFo22 

NF023 

NF024 

NF025 

VVFO26 

Parameter Concentration Qualifier 

Client ID: BKROI 001 
Laboratory ID: RB858002 
Collection Date: 7/l 6/96 
Type: Equipment rinsate 

Sodium 43.4 uglL None 
Aluminum 55.9 uglL 23.9u ug/L’ 
Cahum 69.0 ug!L None 
Iron 23.9 ug!L 43.4u ugiL’ 
Magnesium 39.7 ug/L None 
Mercury 0.10 ug/L None 
Zinc 1.2 UglL 1.2u ug/L’ 

Client ID: BKFOl 001 
Laboratory ID: RB858010 
Collection Date: 7/l 7196 
Type: Source blank 

Sodium 61.3 ug/L 61.3U ugfL’ 

Client ID: 01 Roll01 
Laboratory ID: RB887005 
Collection Date: 7/23/96 
Type: Equipment rinsate 

Aluminum 13.3 ug/L None 
Iron 10.6 ug/L 10.8U uglL’ 
Zinc 1.2 ug/L 1.2u ug/L’ 
Cyanide 2.6 ug/L None 

Client ID: 15RO1201 
Laboratory ID: RB920005 
Collection Date: 7/31 I96 
Type: Equipment rinsate 

Aluminum 13.8 ug/L 13.8U ug/L’ 
Iron 10.5 ug/L 10.5u ug/L’ 
Sodium 55.4 uglL 55.4u uglL’ 
Cyanide 2.6 ug/L None 

Client ID: 15R01301 
Laboratory ID: RB956011 
Collection Date: B/7/96 
Type: Equipment rinsate 

Iron 5.3 ug/L 5.3u ug/L’ 
Sodium 26.6 ug/L None 
Zinc 1.8 ug/L 1.8U ug/L“ _ 

Client ID: 15RO1401 
Laboratory ID: RB980012 
Collection Date: 8/l 4196 
Type: Equipment rinsate 

Iron 14.8 ug/L 14.6U ug/L’ 
Zinc 1.1 ug/L 1.1u t&a/L’ 
Cyanide 1.8 ug/L None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

;DG 

rVFO27 

Parameter I Concentration I- Qualifier 

Client ID: 16R01501 
Laboratory ID: RC016012 
Collection Date: 8121 I96 
Type: Equipment rinsate 

Arsenic 0.50 ug/L 0.5ou ug/L’ 
Calcium 64.0 uglL 64.ou ug/L’ 
Lead 0.80 ug/L None 
Sodium 26.9 uglL 26.9U ug/L’ 
Zinc 1.8 ug/L None 

r C 

YF028 

YF029 

Client ID: 11 R01601 
Laboratory ID: RC044016 
Collection Date: 0l20f96 
Type: Equipment rinsate 

Calcium 67.2 ug/L 67.2U ug/L’ 
Sodium 30.8 ug/L 30.8U ug/L’ 
Cyanide 1.5 ug/L None 

- 

Client ID: 13R01701 
Laboratory ID: RC092008 
Collection Date: 9/l 1 I96 
Type: Equipment rinsate 

Calcium 66.4 ug/L 66.4U ug/L’ 
Sodium 25.4 ug/L 25.4u uglL’ 
Zinc I .8 ug/L 1.8U us/L’ 

YFO30 Client ID: 66R01801 
Laboratory ID: RC121010 
Collection Date: 9/l 6196 
Type: Equipment rinsate 

Calcium 
Iron 
Selentum 
Sodium 
Zinc 

55.7 ug/L 
9.2 ug/L 

0.68 ug/L 
24.9 ug/L 
2.0 ug/L 

55.7u uglL’ 
9.2u uglL’ 

None 
24.9u ug/L’ 

None 
- 

vFo31 Client ID: 
Laboratory ID: 
Collection Date: 

TYP= 

Barium 
Manganese 
Mercury 
Zinc 

05R01901 
MB92601 1 
g/25/96 
Equipment rinsate 

0.34 uglL 
0.38 ug/L 
0.06 ug/L 
2.0 us/L 

None 
None 

0.06U ug/L’ 
None 

YF032 Client ID: 06R02001 
Laboratory ID: MC01 1006 
Collection Date: 1 O/2/96 
Type: Equipment rinsate 

Barium 
Chromium 
Copper 
Manganese 
Mercury 
Sodium 
Zinc 

) Cyanide 

2.6 ug/L 
2.5 ug/L 
2.9 q/L 

0.48 ug/L 
0.01 uglL 
365 ugfL 
3.0 ug/L 
1.4 ug/L 

2.8U q/L’ 
2.5U ug/L’ 
2.9u lJg/L’ 

0.40u uglL’ 
0.01 u q/L’ 

None 
3.ou ug/L’ 

None 
- 
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Tabie klV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

jDG Parameter Concentration Qualifier 

NFO33 Client ID: 66R02101 
Laboratory ID: MC065007 
Collection Date: 1 O/S/S6 
Type: Equipment rinsate 

Barium 
Beryllium 
Chromium 
Cobalt 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 

1.6 ug/L 1.6U ug/L’ 
0.32 ug/L 0.32U ugiL’ 
0.55 ug/L ossu ugiL’ 
0.64 uglL 0.64u ug/L’ 
2.4 ug/L 2.4U ug/L’ 
777 ug/L 777u ug/L’ 
334 ug/L 334u ug/L’ 
0.63 ug/L 0.63u ug/L’ 
1.4 ugfL 1.4u ug/L’ 

NF034 Client ID: 66R0201 
Laboratory ID: MC1 53007 
Collection Date: 1 O/l 6196 
Type: Equipment rinsate 

Barium 
Manganese 
Mercury 
Sodium 
Zinc 

0.56 ug/L 0.56 ug/L’ 
0.44 ug/L 0.44 ug/L’ 
0.02 ug/L 0.02 ug/L’ 
119 ugfL 119 ug/L’ 
2.2 ug/L , 2.2 IJglL’ 

NF035 Client ID: 66RO2301 
Laboratory ID: MC214006 
Collection Date: 1 O/23/96 
Type: Equipment rinsate 

Alummum 
Barium 
Calcium 
Manganese 
Mercury 
Sodium 
Zinc 

30.7 uglL 30.7 ug/L’ 
1.3 ug/L 1.3 uglL’ 
101 ug/L 101 ug/L’ 
0.94 ug/L 0.94 ug/L’ 
0.03 ug/L 0.03 ug/L’ 
100 ug/L 100 ug/L’ 
2.4 ug/L 2.4 ug/L’ 

WF036 

WF037 

Client ID: 54RO2401 
Laboratory ID: MC262007 
Collection Date: 1 O/30/96 
Type: Equipment rinsate 

Aluminum 14.8 ug/L 14.8 uglL’ 
Barium 0.59 ug/L 0.59 ug/L’ 
Chromium 0.40 ug/L 0.48 ug/L’ 
Manganese 0.32 ug/L 0.32 ug/L’ 
Potassium 756 ug/L 756 ug/L’ 
Sodium 265 ug/L None 
Zinc 1.4 ug/L None 

Client ID: 15FOO201 
Laboratory ID: MC42401 0 
Collection Date: 12/2/96 
Type: Source blank 

Barium 1.2 UglL None 
Calcium 111 ug/L None 
Copper 6.8 ug/L None 
Manganese 0.43 ugfL None 
Sodium 95.7 ugfL None 
Zinc 2.6 uglL None 

‘-- 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IlB 
NAS Whiting Field, Milton Florida 

InorganIc Analytes 

SDG 

NFO41 

Parameter I Concentration Qualifier 
- 

Client ID: 35FOO301 
Laboratory ID: MD906002 
Collection Date: 6/l l/S7 
Type: Source blank 

NFO41 

Banum 0.78 q/L None 
Calcium 164 uglL 164u ug/L’ 
Copper 10.3 q/L 10.3u ug/L’ 
Iron 35.6 ug/L 35.6U ug/L’ 
Lead 1 .o q/L 1 .ou ug/L.’ 
Manganese 0.88 q/L None 
Sodium 129 ug/L 129u q/t.’ 
Zinc 13.3 q/L 13.3u q/L’ 

Client ID: 35R03001 
Laboratory ID: MD908003 
Collection Date: 6/l 1 J97 
Type: Equipment rinsate 

NFO45 

Banum 1 .o ug/L None 
Calcium 165 uglL 165U ug/L’ 
Copper 4.9 ug/L 4.9u q/L.’ 
Iron 10.7 q/L 10.7u ug/L’ 
Manganese 1.2 ug/L None 
Sodium 140 ug/L 148U ug/L’ 
Thallwm 1.7 ug/L 1.7u q/L.’ 
Zinc 15.8 ugJL 15.8U q/L 

Client ID: OWR03401 
Laboratory ID: ME149002 
Collection Date: 7/7/w 
Type: Equipment rinsate 

NF046 

Barium 0.44 uglL 0.44u ug/L’ 
Calcium 133 ug/L 133u q/L 
Copper 1.0 y/L None 
Iron 7.1 ug/L 7.1 u ug/L.’ 
Sodium 60.4 ug/L 60.4U q/L’ 
Zinc 1.7 ug/L 1.7u ug/L.’ 

Client ID: 31 R03301 
Laboratory ID: MW241002 
Collection Date: 7/l 5197 
Type: Equipment rinsate 

Barium 1.1 ug/L 
Calcium 126 uglL 
Iron 4.4 q/L 
Manganese 0.40 ug/L 
Sodturn 65.6 ug/L 
Zinc 5.4 UglL 

1 .I u q/L 
126U ug/L’ 
4.4u ug/L’ 

None 
65.6U ug/L’ 
5.4u uglL’ I 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

iDG Parameter Concentration Qualifier 

wo51 Client ID: 16R03601 
Laboratory ID: ME340005 
Collection Date: 7123197 
Type: Equipment rinsate 

Calcium 
Copper 
Iron 
Lead 
Manganese 
Sodium 
Zinc 

166 llg/L 
1.7 uglL 

12.7 ug/L 
1.2 ug/L 

0.68 ug/L 
48.9 ug/L 
2.6 ug/L 

166U ug/L’ 
1.7u ug/L’ 

12.7U ug/L’ 
None 

0.68U ug/L’ 
48.9U ug/L’ 
2.6U ugll’ 

VFO53 Client ID: 15R03701 
Laboratory ID: ME367002 
Collection Date: 7127197 
Type: Equipment rinsate 

Barium 
Calcium 
Chromium 
Copper 
Iron 
Manganese 
Sodium 
Zinc 

1.6 ug/L 
134 ug/L 
4.2 ug/L 
2.1 UgJL 

18.4 uglL 
0.69 ug/L 
83.0 ug/L 
5.0 UglL 

None 
134u ugtL’ 
4.2U ugll’ 
2.1 u ug/L’ 

None 
0.69u uglL’ 
83.ou ug/L’ 
-Lou ug/L’ 

VFO54 Client ID: 15R03801 
Laboratory ID: ME441 005 
Collection Date: 8/S/97 
Type: Equipment rinsate 

Cadmium 4.7 ug/L 
Calcium 159 ug/L 159u ug/L’ 
Copper 1.3 ug/L None 
Iron 13.3 ug/L 13.3u ug/L’ 
Manganese 0.48 ug/L None 
Mercury 0.05 ug/L 0.05u ugll’ 
Sodium 20.0 ug/L None 
Zinc 1.8 ug/L None 

NF054 Client ID: 30R03901 
Laboratory ID: ME450002 
Collection Date: 816197 
Type: Equipment rinsate 

Aluminum 16.7 ug/L None 
Barium 0.78 ug/L None 
Calcium 150 ug/L 150u ug/L 
Copper 3.7 ug/L None 
iron 14.0 ug/L 14.ou ug/L 
Manganese 0.58 ugll None 
Sodium 67.0 ug/L None 
Zinc 4.4 ug/L None 

‘= sample resull was modified based on an associated method blank concentration. 

dote: see detailed data validation report for the discrete qualifiers. 
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Table Xv 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, phase llB 
NAS Whiting Field, Milton, Florida 

WF022 Volatiles Acceptable Acceptabie Acceptable 100 ACC@CLbl@ 

SernlvDlatlles Acceprable Acceptable Acceptable 100 ACCeptable 

Pestndes/PCBs Acceptable Acceptable Acceptable 100 Acceotable 

Met&s Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide ACCeptable Acceptable Acceptable 1oc Acceptable 

WFO23 Volstiles 

Semimla(lles 

Pesticides/PCBr 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

AcceptaMe 

Acceptable 

100 

100 

100 

100 

100 

Accrptable 

Acc~‘ptable 

Acceptable 

Acceptable 

Acceptable 
- 

WFO24 Volatiles Acceptable Acceptable Acceptable 100 Acc~qtable 
Semivolatiles Acceptable Acceptable Acceptable 100 ACCeptable 

Pestvcides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Accf~ptable 

Cyantde Acceptable Acc@able Acceptable 100 Acceptable 

WF025 Vdatiles Acceptable Acceptable Acceptable 100 Accfptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Accf!ptable 

PesticideslPCBs Acceptable Acceptable ACceptable 100 Acceptable 

Metals Acceptable Acceptable ACcepthI@ 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Accf@able 

WFO26 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolatiles Acceptable Acceptable Acceptable 100 Accept&le 

PestiddesIPCBs Acceptable Acceptable Acceptable 100 Accf@able 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyamde Acceptable Acceptable Acceptable 100 Acceptable 

WF027 Volatiles 

Semwolatlles 

PesttiddeslPCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Accaptable 

Acceptable 

Acceptable 

ACCeptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

99.0 

100 

100 

100 

100 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 
- 

WFO2.3 Vdatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivolat~les Acceptable Acceptable Acceptable 100 Acceptable 

Pestxide?IPCBs Acceptable Acceptable Acceptable 100 Acceptable 

M&ilS Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO25 Volables Acceptable Acceptable Acceptable 100 Acceptable 

Semwolat~les Acceptable Acceptable Acceptable 100 Acceptable 

Pestiades/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Accc?ptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFO30 Vofables Acceptable Acceptable Acceptable 100 Acceptable 

Semwdatiles Acceptable Acceptable Acceptable 100 Acceptable 

PestudesIPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyantde Acceptable Acceptable Acceptable 100 Acceptable 

WFO31 Vdatnles Acceptable Acceptable Acceptable 100 Acceptable 

Semwdatiles Acceptable Acceptable Acceptable 100 Acceptable 

PesbadeslPCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Accq~table 

Cyanide Acceptable lhaccopbblo Acceptable 0 Acceptable 

WF031 B Volatlles Acceptable Acceptable Acceptable 100 Acceptable 

Semwdat~les Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides/PC&s Acceptable Acceptable Acceptable 100 Acc<aptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFo32 Vdables 

Semwda& 

PesticldeslPCBs 

Metals 

Cyarnde 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

, 

Acceptable 100 Acc~eptsble 

Acceptable 100 Acceptable 

Acceptable 99.3 Accaptable 

Acceptable 100 Acoeptable 

Acceptable 100 Acc~eptable 
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Table’ XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase IIB 
NAS Whiting Field, Milton, Florida 

.*= :: 1,: :r; ;. .-:Fmclian 

WF033 Voiatlles 

SemivdaBles 

PestuxdeslPCBs 

Met& 

Cyanide 

~Twcision’ -accnr+ .iymrorrLstivoness :Ckmplotsnopr q%j Comparabiliiy 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Accept&m 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceotable Acceptable Acceptable 100 Acceotable 

I I / 

Vdatks Acceptable Acceptable Acceptable IOi Acceplabie 

Semwoiables Acceptable Acceptable Acceptable 100 Acceptable 

Pesticid&PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Q’anide Acceotable Acceptable Acceptable 100 Acceptable 

WFo35 Volatiles Acceptable Acceptable Acceptable 100 

Semwolatiles Acceptable Acceptable Acceptable 100 

PestiudeslPCBs Acceptable Acceptable Acceptable 100 

Met& Acceptable Acceptable Acceptable 100 

Cyanide Acceptable Acceptable Acceptable 100 

WFO36 Voiatiles 

Semivolatfles 

Pesticides/PCBs 

Metals 

Cyanide 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

Acceptable 

WFo37 Volatiles 

Semwolatiles 

Pestiades/PCBs 

M&fIlS 

Cvanide 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 
Acceptable Acceptable Acceptable loo Acceptable 

Acceptable Unaccopteble Acceptable 0 Acceotable 

WFO36 Volatiles I Acceptable Acceptable I Acceptable I 100 I Acceptable 

WF039 Vdatiles Acoeptable AcceptaJh I Acceptable I 100 

wFo40 Volatiles Acceptable Acceptable Acceptable 
I 

100 Acceptable 

WFO41 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semwolattles Acceptable Acceptable Acceptable 100 Acceptable 

Pestwdes 8 PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

V/F042 Volatlles Acceptable I Acceptable I Acceptable I 100 Acceptable 

WF043 Volatlles I Acceptable I Acceptable I Acceptable I 100 Acceptable 

WF044 Volatlles Acceptable Acceptable Acceptable 100 Acceptable 

WF045 

WF046 

Volatlles 

Semwolatlles 

Pestlades & PCBs 

Metals 

Cvanlde 

Volables 

Semttiatlles . 

Pesticides & PCBs 

Metals 

Cyanide 

: Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

Unacceptable Unacceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 
Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

Acceptable Acceptable Acceptable 100 Acceptable 

WF047 

I 

Volatlles 

I 

Acceptable Acceptable Acceptable 97.0 Acceptable 

Metals Acceptable Acceptable I Acceptable I 100 Acceptable 

WFO48 Voiattles Acceptable Acceptable Acceptable 100 Acceptable 

WF049 

I 

Volatlles Acceptable Acceptable Acceptable 95.2 Acceptable 
SemlMlables Acceptable I Acceptable I Acceptable I 100 Acceptable 

WFOSI 

WFo52 

Voiatlles Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 

Volatlles Acceptable Acceptable Acceptable 94.3 Acceptable 

,.r--+. 

h 
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Table Xv 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil investigation, Phase II8 
NAS Whiting Field, Milton, Florida 

‘,” ;:j: aa:: :: :.:.:, ::;,.:i:j; I : .: ..:.:i~~~~~i::~:~~.i:-::.~ ,, .j ~:.;:.&&,’ ., .::, ,,::;. :, j’ : +.+f+ ;. ; :. j*~usn~~ ,:.:,:.~~:.f Compafisbilify 
- 

WFo53 Vdatiler Acceptable Acceptable Acceptable 100 Acceotable 

Metals Acceptable Acceptable Acceptable 100 Acceotable 

WF054 Vdables Acceptable Acceptable Acceptable 100 

Metals Acceptable Acceptable Acceptable 100 

Acceptable 

Acceptable 
- 

Wl=o55 Volatlles AcceptabLe AccepTable Acceptable 100 Acceptable 
- 

‘Cumulabve of sampling and analytical components 

2Analyficai component. 

%amples results rqected for database purposes were not used I” the completeness calculatton. 

Notes: All completeness is expressed as the ratio of number of sample results consdared usable (i.e.. not qualified as rejected) to the total nmber of 

sample results. 

36 = percent 
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f-J APPENDIX C 

SOIL SAMPLE ANALYTICAL DATA 



Site 14 - Surface Soil Data 

lab Sample Nut&et-: S22454015 22454015 
Site WHITING UHITING 

Locator 14-SL-01 14-SL-01 
Collect Date: 11-AUG-92 II-AUG-92 

VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

ug/kg 
* 

.., 

.I5 J : mg/kg 

118 t: 
m/kg;. ', .:. : 
m/kg " :;, :lOOb 

11 rig/k@:' ; > 2 
lr5 J mgfkg:. .... 10 
4.9, J :. mg;$,; 1 1;"' 

14300. ::; 250 
5.7. J mgfki ,‘. 1 

baby J 
*- u 

:; 
170 J m/kg ., 1000 

37.4 
7.7 J 

w/Q : 1: 
mgfkti 

- u mafkd 1 

- UJ ugfkg 
2J us/kg 

-U ugf kg 

mgfkg 
msfkg 
wfkg 
ma/kg 
m/kg 
mgfkg 
m/kg 
mgfkg 
m/kg 
mgfkg 
w/kg 
rofkg 
msfkg 
mgfkg 
w/kg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 
mgfkg 

S22454016 22454016 
WHITING UHITING 

14-SL-02 14-SL-02 
11-AUG-92 11-AUG-92 

VALUE QUAL UNITS DL VALUE PUAL UNITS 

:.. . . . . .".'..... ." 
'.'.' " ,",,, ,,, ,',',',. ..' 

'.:. ,:;,y 
,, ., :: .'.'. 

: 
6- ,.. 1.: e' y:,;.. ,,, 

.,.I: ,,,, .. :. ,, . 

6 .": ; ., 
,,:ua!&Jy..f:. '::. .I:.:; ,.I'. 
" t+fkg >. 

.,. ; . . " . . .' 
. . ,:., ;:. 

,;;: ,.,, 
.' 

DL 

- UJ us/kg 6 
-U ugfkg 6 

40 J ugfkg 380 

mgfkg 
w/kg 
mgfkg 
mgfkg 
mgfkg 

$f 
mgfkg 
mgfkg 
ma/kg 
m/kg 
mgfkg 
mgfkg 
mgfkg 

E$:3 
mgfkg 

$2 
mgfkg 

: 

:, ,: ‘. ,..,.. ‘. ., 
‘, 

.., 

‘_ ‘~ 



S22454017 . Lab Sample Nmber: 22454017 68895007 68895008 
Site UHITING UHITING UHITING UHITING 

Locator 14-SL-03 14-SL-03 14s00101 14SOOlOlD 
Collect Date: ll-AUG-92 ll-AUG-92 08-DEC-95 OS-DEC-95 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL VALUE WAL UNITS DL 
. . 

.r:. '.'. .'. : 

CLP VOLAfiLES oo-sou 
. : .,.A ,. 

M&thyl&nq chloride - UJ 
xytenas (total) 

ugf kg 5 .65 
x&s' .. .: ;, 

-u 
wf ks 

ugf kg 
- u 5 -U @/kg.. : 11 - UJ ugf kg 

CLP SEMtVOtAtIlES 90-W .:. . 
bts(2-Ethylhex~l) $hthalatt 

w/kg 
L w/kg - u ugf kg 

350 c u $L& ., . . . . : :.: i.& 
-U ugf kg ., 

CLP i4EiAts .A~III CYANI~IE mgr ‘kg 
:.. 

A[*i*' 

,.. ;;F~~ 

lIEi 
::z 

40 ", ;1&)0 ; :; .&j&j . . . . . :.' I.: 46 11500 
1.8 J l.!i:J ..I. mgfkg: ,.., .,;::, ..:+. 2 

mgfkg 
1.9 J 

17.1 J nwfkg 48 
::. mgfkg 

23.3. J. . . mgfkg :. .: . ...: ,. 40 26.6 J 
Beryl l,i,um .12 J mgfkg - UJ 
C&dmim 

". UJ ;: ,jwk$:, .;..': ,"...l 1 I$$! 

:. Calciun 11; Y i$:; 
1 

1000 
t' U ,;:: ,m[kg. -.- :. :: .I 

18; !i 
mgfkg 

Chroinim 7.2 
129. J ,,:.:-,,,mglk$.:- .{ ;:,;?@g mgfkg 

7.8 
..: c&gt 1.8 J i$k: 1: 

.7.8 :.;:: a/kg:-:-::..-::. .I.. 2 
i:6 J 

w/kg 

.:. Copper. 
1cQtl' 
Lead '.' 
Hagnesim 
Manganese 

IKZ' 
Pots&i& 
sodiul’ 

. . Ve~itii 

Zinc"' 
cyeriide- 

'.. 

:... 
: . . . . ., 

. . . . 
:. . . . . ..'..' : . . 

. . . ', 
: :.. : .,. : .. ... . . .' L.......... :...: :.. :. _ ..:. .. ,: '..,"' 

:, : ; 
.:,. ,:: ,... ,. 

..,...,.., ,: ,.,..., ... : ,' .'. . . '. 
'. .: ,/,., ;.;: .;. '... 

:,.. . 
..' ,I ,. :. . . 

.,.. . .: . . ., 
. . 

: ; :. .. .:.y . . .:: 
::; '. ..'... ':. ,:. ..,::, . . . . . . . . . . :. .: .:..:.:. :.:.; :.. :: :.: ... . . . . .., 

. . .: 
.: ,,, ',.. .. ::.: .y:. : ,.,...,., : . . 

.;. ., : : 
:: : .: . . . ,,, ..:... ...', :I '. 

. . ': ., :, 1. ., ,,. . . ,. :.... ,.. . . : 
: 

.' 
.>. . . . . 

: ,' . ..'... 

7:;: 
mgfkg 5 
m/kg 20 

4.3 J mfka 
106 J too:, w/kg 
113 

-U ;::,g .: 
-u mgfkg 

100:. msfkg 
18; !i w/kg 1000 

16.9 mgfkg IO 
7.8 J mgfkg 4 

fngfkg 1 -U 

,. ..’ ‘, . . 
. . 

: . . . . . 

:. 
:. 

‘. : 

mgfb 
w/kg 
w/kg 
mgfkg 
mgfkg 

2;: 
mgfkg 
w/kg 
msfkg 
mgfkg 
msfkg 
m/kg 
mgfkg 
w/kg 
mgfkg 
w/kg 
w/kg 
mgfkg 
w/kg 

i . . 

1 ,1’ 

Naval Air Station Whiting Field - Milton, Florida 
Site 14 - Surface Soil Data 

380 

40 
2 

40 

1 
1000 

1: 
5 

20 

IOOl: 

.: 

root 
1000 

10 

.5 



Site 14 - Surface soil Data 

8J wf kg 
-u wf kg 

-U wf kg 

10100 mgfkg 
1.7 J w/kg 

14.9 J w/kg 
- UJ w/kg 

51-i c: 
m/kg 
m/kg 

5.9 w/kg 
1.3 J 

- UJ 3::x 
5470 m/kg 

5.3 J w/kg 
I22 J m/kg 
313 J m/kg 
.04 J w/kg 
3.5 J msfks 

-u ma/kg 
- UJ m/kg 

14.1 msfks 
- UJ m/kg 
-u mgfks 
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Site 14 - Subsurface Soil Data 

Lab Sample Nunber: 22935003 22935004 22935004DL 
Site UHITfNG WHITING WHITING 

Locator 14ss0101 14SSO202 14SSO202 DL 
Collect Date: 08-(XT-92 08-OCT-92 08-OCT-92 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE PUAL UNITS DL 

.I2 J .l 
3.1 J 8 

169 : 
2 

i$$ 
1000 

47.7 IO 
9.8 J m/kg 4 

.,.. . . . 
" "' . . .' " " 

. 
. . :. : .. : 

. . . . . 

., 

170 J 
23 J 

500 
-R 

60 J 
1500 
290 J 

8830 
3.7 
7.7 J 

.2 J 

ii: J 
18.4 

1.4 J 
4.6 J 

15300 

7:-i 3 
23:4 

.I4 J 
3.6 J 

.5 J 
190 J 

38.8 
15.4 

wf kg 
w/kg 
wf kg 
wf kg 

wf kg 
wf ks 
us/ kg 

w/kg 

::t: 
w/kg 
m/kg 
mgfkg 
w/kg 
mfks 
mgfkg 
m/kg 
mgfkg 
mgfkg 
w/kg 
m/kg 
w/kg 
msfks 
w/kg 
m/kg 
w/kg 
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APPENDIX D 

GROUNDWATER SAMPLE ANALYTICAL DATA 



Milton. Florida 
Sit 14 - Grohduater Data . 

Lab Sample Ntir: 90199002 Rc092007 RCO92009 90198004 
Site UHITING UHITING UHITING UHITING 

Locator UHF14-1 14G00101 14G00101D UHFl4-2 
Collect Date: 03-NOV-93 . II-SEP-96 ll-SEP-96 02-NOV-93 

VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL VALUE PUAL UNITS DL 

ugf 1 
-U W/l 10 

u9f 1 

ugf I 

;: 
ugfl 10 
w/l 10 

3J 

.; ': 
22.3 J 
3060 J 

- u 
-U 

1.; Y 
702 J 
1.9 J 
.12 J 

1590 ': 
-U 

89.5 

-U 
18 

1760 

23.9 :: 
906 J 
7.9 J 
3.5 J 

2770 
1.2 J 
827 J 
7.5 J 

1470 ': 
2320 J 

9.3 J 
12 J 

w/L 
w/l 

::t 
w/l 
w/l 
w/l 
ugfl 

:;t 
ugfl 
WfL 
u9fL 
ugfl 
w/L 
us/ 1 
w/l 

10 

10 
10 

200 

2:: 
5000 

:i 
100 

500: 
15 

500; 
5000 

50 
20 



Naval Air Station Whiting Field - Milton, Florida 
Sit 14 - Groundwater Data 

Lab Sample Nunber: RC092006 
Site UHITING 

Locator 14GOO201 
CoILect Date: IO-SEP-96 

VALUE QUAL UNITS DL 



Sit 14 - Groundwater Data 

Lab Sanple Nurker: RC093006 RC093005 
. Site UHITING WHITING 

Locator 14600101 14G00201 
Collect Date: II-SEP-96 lo-SEP-96 

VALUE PUAL UNITS DL VALUE QUAL UNITS DL 
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APPENDIX E 

HUMAN HEALTH RISK DATA 



Table E-l 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 14 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 

Volatile Organic Compounds @g/kg) 

Risk Based Screening Florida Cleanup Florida Cleanup Selected Screening 
Concentration’ Target Level2 Target Level Concentration3 

Leaching Value’ 

Methylene chloride 

Xylenes (total) 

Semivolatile Organic Compounds (pglkg) 

85,000 16,000 20 16,000 

160,000,000 5,900,000 200 5,!300,000 

61s (2-Ethylhexyl)phthalate 

Chrysene 

lnorganics (mg/kg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

See notes at end of table. 

46,000 76,000 3,600,OOO 46,000 

87,000 140,000 77,000 87,000 

7,800 72,000 SPLPS 7,800 

o.434 0.8 29 0.43 

550 110 1,600 110 

16 120 63 16 

3.9 75 8 3.9 

1 ,ooo,ooo5 NSC NC 1 ,ooo,ooo 

236 2106 38 23 

470 4,700 SPLP9 470 

310 110 SPLP9 110 

160’ 30 40 30 

2,300 23,000 SPLP9 2,300 

4o09 400 SPLPS 400 

460,4685 NSC NC 460,468 

160 1,600 SPLP9 160 

2.3 3 2.1 3 

160 110 130 110 

1 ,ooo,ooo5 NSC NC 1 ,ooo,ooo 

1 ,ooo,ooo5 NSC NC 1 ,ooo,ooo 

55 15 980 15 

2,300 23,000 6,000 2,300 

H:\WHITING\SITE~~\TAB E-1.~0~:: - 



Table E-l 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 14 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Risk Based Screening Florida Cleanup Florida Cleanup Selected Screening 

Concentration’ Target Level2 Target Level Concentration3 
Leaching Value’ 

NOTES: 

,ug/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
NC = not calculated. 
NSC = no screening criteria available. 
RBC = USEPA Region III Risk Based Concentration. 

’ For all chemicals except the essential nutrients, the USEPA Region III RBC Table for residential soil (October 1, 1998) 
has been used, unless otherwise noted. Screening values are based on a cancer risk of 10e6 or a hazard quotient of 1 .O. 
Noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 

‘Chapter 62-777, Florida Administrative Code, June, 1999. Cleanup goals are based on a target cancer risk of IO6 or 
a target hazard quotient of 1. 
‘The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the 
Florida Cleanup Target Level. 
4RBC value is based on arsenic as a carcinogen. 
5 Essential nutrient screening value (see GIR Report. 
6Values are based on Chromium VI. 
’ RBC value is based on hydrogen cyanide. 
‘RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 
’ Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels or may be 
determined using the toxicity characteristic leaching procedure in the event oily wastes are present. 

H:\WHITINf;\SITEl4\TAb E-l.DClC: - 
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Table E-2 

Screening Concentrations for Subsurface Soil 
for Selection of Chemicals of Potential Concern 

Remedial investigation Report 
Site 14 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 

Jolatile Organic Compounds bg/kg) 

Risk-Based Florida Cleanup Florida Cleanup Selected Screening 
Screening Target Level’ Target Level Concentration3 

Concentration’ Leaching Value’ 

Jcetone 20,000,000 5,500,000 2,800 5,500,000 

fthylbenzene 20,000,000 8,400,OOO 600 8,400,OOO 

Toluene 41 ,ooo,ooo 2,600,000 500 2,600,OOO 

r(ylenes (total) 41 o,ooo,ooo 40,000,000 200 40,000,000 

jemivolatile Organic Compounds @g/kg) 

I.-Methylphenol 

3is(2-EthylhexylIphthalate 

Vaphthalene 

lnorganics (mglkg) 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Silver 

Sodium 

Vanadium 

Zinc 

. 

1 ,ooo,ooo 3,000,000 30 1 ,ooo,ooo 

410,000 280,000 3,600,000 280,000 

4,100,000 270,000 1,700 270,000 

200,000 1 ,ooo,ooo SPLP8 200,000 

3.84 3.74 29 3.7 

14,000 87,000 1,600 14,000 

410 800 63 410 

100 1,300 8 1 00 

1 ,ooo,ooo5 NSC NC 1 ,ooo,ooo 

6106 420’ 38 420 

12,000 1 10,000 SPLP8 12,000 

8,200 76,000 SPLPB 8,200 

61,000 480,000 SPLPS 61,000 

4007 920 SPLP8 400 

460,468’ NSC NC 460,4.68 

4,100 22,000 SPLP8 4,100 

61 26 2.1 26 

4,100 28,000 130 4,100 

1,000 9,100 17 1,000 

1 ,ooo,ooo5 NSC NC 1 ,ooo,ooo 

1,400 7,400 980 1,400 

61,000 560,000 6,000 61,000 

H:\WHITING\SITE14\TAB-E-2.DOC 



Table E-2 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 14 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte 
Risk-Based Florida Cleanup Florida Cleanup Selected Screening 
Screening Target Level* Target Level Concentration3 

Concentration’ Leaching Value’ 

’ For all chemicals except the essential nutrients, the USEPA Region Ill RBC Table for industrial soil (October 1, 1998) 
has been used, unless otherwise noted. Screening values are based on a cancer risk of ID6 or a hazard quotient of 
1 .O. Noncarcinogenic RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
’ Chapter 62-777, Florida Administrative Code, June, 1999. 
‘The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the 
Florida Cleanup Target Level. . 
‘RBC value is based on arsenic’s properties as a carcinogen. 
5 Essential nutrient screening value (see GIR Report). 
6Values are based on Chromium VI. 
’ RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 
a Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels or may be 
determined using the toxicity characteristic leaching procedure in the event oily wastes are present. 

Notes: 

,ug/kg = micrograms per kilogram. 
mglkg = milligrams per kilogram. 
NC = not calculated. 
NSC = no screening criteria available. 
RBC = Risk Based Concentration. 

H:\WHITING\SITE14\TAB-E-P.DOC 
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Screening Concentrations for Groundwater 
For Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 14 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical Risk-Based Screening 
Concentration’ 

Federal MCL’ Florida Selected 
Groundwater Screening 

Cleanup Target Concentration4 
Level3 

Volatiles @g/L) 

zarbon disulfide 100 NSC f7001 100 

norganics (pg/L) 

4rsenic 

3arium 

Calcium 

-cad 

Magnesium 

Manganese 

Mercury 

Sodium 

Zinc 

0.0455 50 50 0.045 

260 2,000 2,000 260 

1 ,055,3986 NSC NSC 1,055,398 

* NSC 157 15 15 

11 8,8076 NSC NSC 118,807 

73 (50) (50) 50 

1.1 2 2 1.1 

396,0226 NSC 160,000 160,000 

1,100 (5,000) (5,000) 1,100 

’ For all chemicals except the essential nutrrents, the USEPA Region III RBC Table for tap water (October, 19913) has been 
Jsed. Screening values are based on a cancer risk of 1 O.$ and a hazard quotient of 1. Per USEPA Region IV Guidance 
(USEPA, 19951, the noncarcinogentc RBCs have been adjusted to reflect a target hazard quotient of 0.1. 
*Federal MCLs are taken from USEPA Dnnking Water Regulations and Health Advisories from February 1996. iPrimary MCL’ 
have no marks, Secondary MCLs are indicated by parenthesis 0. and Federal maximum contaminant level goals (MCLGs) 
are indicated by brackets [I. The lowest of these nonzero values is presented. 
’ Chapter 62-777, Florida AdminIstratIve Code, June 1999. Primary Standards have no marks, Secondary Standards are 
indicated by parenthesis 0, and other criteria (i.e., carcinogen, organoleptic, or a systemic toxicant) are indicated by 
brackets [I. 
‘The selected screening concentratron for the human health risk assessment is the lowest value of the RBC, Federal MCL 
value, and Florida Guidance Concentration values. 
‘Value is based on arsenic as a carcinogen. 
’ Essential nutrient screening value (see GIR Report). 
‘Treatment technology action level for lead in dnnking water (USEPA Drinking Water Standards and Health Advisories, May 
1996). 

NOTES: 

ug/L = micrograms per liter. 
NSC = no screening concentration. 
RBC = USEPA Region III Risk-Based concentration. 
MCL = maximum contaminant level. 

H:\WHITIN:;\:;ITElI\TA2 E-3.Wi‘ - 



Table E-4 
Oral Dose-Response Data 
for Carcinogenic Effects 

Chemical 

Remedial Investigation Report 
Site 14 

NAS, Whiting Field, Milton, Florida 

Weight of Oral Slope Source Test Species Exposure Route Tumor Type Study 
Evidence Factor Source 

b-w/WW)(-1) 

INORGANICS 

Aluminum 

Arsenic 

Iron 

Manganese 

Notes: 

D NE 

A 1.5e+OO IRIS Human Oral-drinking water Skin IRIS 

D NE 

D NE 

NE = Not Evaluated 

Integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as of July 1997. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (61 = limited human evidence: 82 = sufficient human evidence) 
C = Possible human carcinogen % 

D = Not classifiable as to human carcinogenicity 

” 

, > 



Tabie E-5 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation Report 
Site 14 

NAS, Whiting Field, Milton, Florida 

Compound Weight of Evidence 
Oral Slope Factor 

b-w/WW-1 

Oral Absorption 
Efficiency 

Reference 
Dermal Slope Factor 

Ww/bday)-1 

Aluminum D NE NE 

Arsenic 

Iron 

A 

D 

1.5e+OO 

NE 

98% Vahter, 1983 1.5etOO 

NE 

Manganese D NE NE 

Notes: 

NE = Not Evaluated 
For documentation concerning oral slope factors, refer to Table E-4. 

Vahter, M. 1983. Metabolism of Arsenic. In: Fowler, B.A., ed. Biological and Environmental Effect of Arsenic. NY: Elsevier. pp. 171-198. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinooenicitv 

DERMCA.WP 
04/21/90 
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Table E-G 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Chemical 
Weight of 
Evidence 

Inhalation Slope 
Factor 

bWg/W)(-1) 

Remedial Investigation Report 
Site 14 

NAS, Whiting Field, Milton, Florida 

Source Inhalation Unit Source 
Risk 

( mlm3)(-l) 

Test 
Species 

Exposure 
Route 

Tumor Type Study 
Source 

INORGANICS 

Aluminum 

Arsenic 

Iron 

Manganese 

D NE 

A 15. 

D NE 

D NE 

IRIS 

NE 

4.3e-03 

NE 

NE 

IRIS Human Inhalation Lung IRIS 

Notes: 

NE = Not Evaluated 
Integrated Risk Information System (IRIS) on-line database search, current as of February 1996. 

Weight of Evidence (route-specific). 
A = Human carcinogen 
B = Probable human carcinogen (Bl = limited human evidence; 82 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

CSFLWP 
04f21/98 
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Table E-7 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 14 

NAS. Whitina Field. Milton. Florida 

Chemical 

Chronic Subchronic 

Confidence Test 
Uncertai 

Oral RfD Oral RfD Study Type Critical Effect 
Animal nty 

Source b-w/kg- Source 
Level Factor 

day) 

INORGANICS 

Aluminum 

Arsenic 

Iron 

l.OetOO 

3.0e-04 

3.0e-01 

(1) ND 

IRIS 3.0e-04 

(1) ND 

HEAST Oral-drinking 
water 

Medium Hyperpigmentation, Human 3 D 
keratosis 

l- Study 
Source 

IRIS 

Manganese 4.7e-02 IRIS ND Oral-diet Medium No effects observed Human 1, 1 M IRIS ” 

Notes 
ND = No Data 

<; 

(1) 

Integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as of July 1997. 
Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific request, 
This value was provided by the Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific request. 

Uncertainty factors: 
H = Variation in human sensitivity 
A = Animal to human extrapolation 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = Inadequate data 
M = Modifying factor 

RFDO.WP 
04/21/98 1 



Table E-8 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 14 

NAS, Whiting Field, Milton, Florida 

Chronic Oral Subchronic Oral 
RfD RfD 

@dkg-day) O-w/bW 

Oral Absorption 
Efficiency 

Reference 
Dermal Chronic 

(mg/~~dv) 

Dermal Subchronic 

(mg~~-day) 

INORGANICS 

Aluminum 

Arsenic 

l.OetOO 

3.0e-04 

ND 

3.0e-04 

20% 

98% 

(1) 

Vahter, 1983 

2.0e-01 

2.9e-04 

ND 

2.9e-04 

Iron 

Manganese 

3.0e-01 

4.7e-02 

ND 

ND 

2% Goyer, 1991 

4% ATSDR, 1991 

6.0e-03 

1.9e-03 

ND 

ND 

Notes: ND = No Data 

For documentation concerning chronic and subchronic oral RfDs, refer to Table 3. 

(1) lnorganics lacking specific information on absorption efficiency are assigned a default value of 20% (USEPA Region IV, 1993). 

DERMNCWP 
04/21/98 

> 

1 

‘) 1 



Chemical 

INORGANICS 

Aluminum 

Arsenic 

Iron 

Manganese 

Tad E-9 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 14 

NAS, Whiting Field, Milton, Florida 

Chronic Subchronic 

Rfd 
Study Confidence 

Critical Effect 
Test Uncertainty Study 

Source Source Type Level Animal Factor Source 

ND ND 

ND 

ND 

1.4e-05 

ND 

ND 

5.0e-05 IRIS Inhalation Medium Neurobehavioral 
impairment 

Human 1,000 IRIS 

W-S’ 

Notes: 

ND = No Data 

integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as July 1997. 

Uncertainty factors: 
A = Animal to human extrapolation 
H = Variation in human sensitivity 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = Inadequate data 
M = Modifying factor 

RFC.WP 
04/21/9a 1 



HUMAN HEALTH TOXICITY PROFILES 



AJuminam. Alutnhtm occurs natwall!: in the soil and tnakes up apptwsimatel~ 8 percent of the eartlts crust. Higher soil 
concentntions are associated with industries wltich bum coal and alutninutn nlining and smelting. Hutnan exposures to 
alutninutn may occur through ingestion of foods gro\\n in soil that contains aIutninutn and use of antacids. 
antiperspirants, and other drug store items. Ahuninutn in antiperspirants can cause skin rashes in sotne people. Facto5 
workers who inhale large <atnounts of alutninutn dust may develop lung problen~. Alutninutn has caused lower birth 
weights in sotne animals. Studies have shown that alutninutn accutnulates in the brains of people with Alzlieitnet’s 
disease. However, any causal link beheeen aluminum exposure and this discasc is yet to be demonstrated. Both human 
epidemiological studies and anitnal eqetitnents strongly suggests that alutninun~ is not a carcinogen. 

References: 
Agency for Toxic Substances and Disease Registty (ATSDR), 1989. “Tosicological Profile for Alutniinttn”; Agency for 
Toxic Subst~ances and Disease Registq, U.S. Public Health Scnice. Octolxr 1989. 

Arsenic. Arsenic was once used in pesticide fomntlations and has industrial uses in tanneries, as well <as the glass and 
wine tnaking industries. Toxicity depends on its chemical fonn. Arsenic is an irritant of the skin, nwmm tnetnbranes, 
and gastrointestinal tract. Sytnptotns of acute tosicity include vomiting, diarrhea, convulsions. and a severe drop in blood 
pressure. Subchronic effects include hyperpigtnentation. sensory-motor polyneuropatby. persistent lteadacl~le, and 
letltargy. Chronic oral exposure has caused skin lesions, petipltcnl vascular disease. and petiphetal neuropatlt;y. The 
USEPA h,as classified arsenic as Group A. lnttnan carcinogen. based on increased incidence of skin cancer and lung 
cancer in epidetniology shtdies. 

References: 
Agency for Toxic Substances and Disease Registp (ATSDR). 1992. “Tosicological Profile for Arsenic”; Agency for Toxic 
Substances and Disease Registry, U.S. Public Health Service. Febnaty 1992. 

Iron. Iron is a tnetal which is required for a variety of physiological functions such as ltetne biosynthesis, oxidative 
phospltorylation and tnised-function osidase-mediated metabolic reactions. Only divalent fomts of iron are absorbed. As 
absorption occurs, divalent iron is bioclico~icall~~ converted to tti\ealcttt iron. tllc biologically active foonn. Under nonml 
condirions, absorbed dieta? iron is cotnplcscd IO lictnoglobin and hxtspot~cd to the liver for storage until needed for 
physiological reactions. The balance of iron is rcgulatcd only b!, tlx atnounl of dictav int,ake and the degree of intestinal 
absorpiion. Intestinal absorption tends to lx lo\\. (2 - 15%) csccpr during periods of ittcrcascd iron need when absorption 
efftcicncy increases dntnaticaliy. 

Acute iron tosicily has been well ~chatXtctizcd follo\\ing tltc accidental ingestion of iron-containing prepLaralions by 
children. Shortly <after ingestion. (1~ corrosi\c cffccts of iron ~7usc votniting and diarrlrca, ofien bloody. Later signs 
include shock. tnetabolic acidosis. scizurcs. li\cr and/or kidtq failure. cou~a. and dcatlt. Chronic iron overload tnar~ests 
as disturbances in liver function. diabclcs tnclli~us. and cudocrinc and cardiovascular elTects. Inltalation of iron containing 
dust or fumes in occupational settings WI! result it1 deposition of irou particles in lltc lungs leading to interstitial fibrosis. 
Autopsies of ltetnatite miners noted atI increase in lung cancer. Ho\vc\cr. 111~ cliology of the lung cancer tnay be related to 
factors ollter than iron eqxxure such as ctgarcltc. silica or PAH c.\posurcs. 

References: 
Aisen. P., Cohen, G. and Kang, J.O.. 1990. Iron Tosicosis. 1111. Ra,. Esp. Pa~llol. 3 I:146 

Gayer. R.A., 1991. Toxic Effects of Metals. In: Casarclt and Doull’s Tosicology: The Basic Science of Poisons, 3rd 
edition. Eds. C.D. Klaassen, M.O. Atndur and J. Doull. Mactnillan Publishing Co. N.Y. 

Manganese. Manganese is a nahtrally occurring subsrancc found in tnatty types of rock. It does not generally OCCUT in 
the environtnent <as tlte pure metal. rather. it is found cotnbincd with otltcr cltctnicals such as sulfur, oxygen, and chlorine. 
Manganese is [nixed with iron IO tnake various l-ms of steel. Mangancsc is a component of sotne ceramics, pesticides, 
fertilizers, and in nutritional suppletnents. In stnall doses tnangancsc is txnciicial lo human lx.altlt. Manganese tnin&s 
and steel workers eqxxed to elevaccd conccutntlions of tnangancsc ltavc cvidcncxl tncntal and ctnolional disturbances, 



and slow and clumq body movements. Target org,ans of manganese arc the lung and CNS. When inhaled. manganese 
dust can also cause lung irritation. EPA has classified manganese as a Class D, not classifiable as to lmman 
carcinogenicity. 

References: 
Agency for Toxic Substances and Disease RegistT (ATSDR). 199 I. “Tosicological Profile for Manganese”; Agency for 
Toxic Sub&axes and Disease Registry, U.S. Public Health Service. Fcbrua,lr?, 1991. 



TAHLE E-l 1 

DIRECT CONT,~Y~’ \\lTII ASI) IN~II)ENTAI, INGESTION OF SURFAW SOII. 

ADULT TRESYASSER 

NAS WIUTING kIEI>D 

AlII.TON. FLORIDA 

SITE 14 

EXI’oSURE PARAMETERS 

YARAhlETER 

CONCEhTRATlON SOIL 

JNOESTION RATE 

FRACTION INGESTED 

ADIIERENCE FACTOR 

ARSORPTlOh’ FRACTION 

SURFACEAREAEXPOSED 

DOSE ABSORBED I’ER EVEhT 

COhVERSION FACTOR 

BODY \VEICIiT 

EXI’OSURE FREQCKHCI 

EXI’OSURE DURATIOS 

AVERAGISC TI\IE 

CASCER 

SOSCAKCER 

SYMBOL 

(‘F 

(‘I: 

WV 

EF 

El) 

VALUE 

chemical-specific 

100 

IN? 

chemid specific 

5,750 

chemical specific 

I .00E-06 

I .00E-09 

70 

45 

20 

70 

20 

UNITS SOURCE 

wmical-specific 

mgldq I’SEPA. 199 1 

unitless USEI’A. IYYS 

mg/cm’-evcnI USEI’A. 1995 

unirless USEI’A, 1995 

cm2 l!SEI’A, 1992 

!“g/c”?eve”l LWTA. 1992 

Ww inorganics 

k/w organics 

kg USEI’A. 1991 

days/year [ 11 Assumption 

years Assumption 

years USIPA. 1991 

pm Assumption 

dox. (11 Units for exposure frequew? are even~s!\‘rar in Ihe L-alsulation of the dcrmally abrort 

1!SEPA, 1991. Human Health Evaluation Manual. Supplcmcnral (iuidanx ‘Standard lkfault I’.rpow~ 

FwWm’: OSSYR Oirwtive 9285.603. 

I!SEPA. 1992. Oenal Exposure Asressmcnr: I’riniiplc< and Appkarions; lPr\~‘h(X)‘H-91 101 I R; I/Y?. 

\!SEPA. 1995. Supplemenral Guidamx to RAGS : Region IV, Human Health Kisk Awssmenl Bulletin $0. 3 

I 

C ANCEK RISK = INTAKE (anglkg-day) x CANCER SLOPE FACTOR (etplkg-da!).’ 

II AZARII QUO’l-IENT = INTAKE (@kg-day) I REFERl?NCX DOSE (@kg-day) 

EQUATIONS 

INTAKE-~,c~sT,ow = CS x IR x FI x CF Y EF x ED 

RIV x AT x 365 days/y 

INTAKL,,,,,w, = IMevent x SA x EF x El) 

RN’ x AT x 365 dayslyr 

S’ote: For Iio:l~arcitlclpellic effects: AT = I:I) 

ABB-Environmental Servims, Inc. 

Ss-ingl.xls 

4121198 



TAl~l.E E-l 1 

I)I,lECT COST-ACT \\‘,Tll ,\SI) ~CII)ENT,\I. II(:~SI‘IOS OF SLIHFACE SOI1 

ADULT TKESPASSER 

NAS WUITIh’G REM) 

MI,TON, F-LOKIL)A 

SITE 14 

CAKCINOt;ENIC EFFECTS co\IPo~bQ 
I 

1T 
Arsenic 

IsOHGArsIC SOlI. t’NIrS I&TAKE OHAL CANCEH I)ERCIAL IMAKE I)ERMAL CANCER TOTAl. 

OR ORC,ASIC CnSCEhTKATIOs I~‘(;ESTIOS CSF RISK ARS [Ii DERLIAL CSF 12) HISK (‘.\NCER 

I/O (mglkgdq) (mg/kgdq)“ INGESTION (q/kg-day) (mg/kgdny)” DERhlAL HISK 

I 1.3 @kg 2.?E-07 1.5E+00 3.2E-07 0.001 I .2E-OR l.5Etoo I .9E-OR 3 .!I’-07 

I 
SURlRlAKY CANCER RISK 

111 USEPA Region IV guidance specilies absorprion fa&xr of I ‘% for organics and 0.1 F for inorganics (November 1995). 

(21 Calculared from oral CSFr. 

I 
3bn7 1 I 213-08 1 31:~07 

NONCARClSOCEtilC EFFECTS 

Alunlinum I 

Arwnic I 

Iron I 

23X0( 

.I.: 

I .;NO( 

55’ P me/kg I 9.81-05 ( 

SUM.uAKY IIAZAHI) ISlIE) 
L 
(I) I!SEPA Region IV guidanrr specilies absorption fastorr of I % for organisr and 0. I X for inorganiss November 1995). 

121 Calculared from oral RIDS. 

SOIL 

COSCE~TRATIOS 

IhTAKE ORAL 

ISGESTIOS RID 

(mglkgdsy) (mg/kgda)) 

IIAZARI) 

QIIOTlEhT 

INGESTION 

DERLIAI. 

ARS {II 

INTAKE 

0ERhIAL 

(mglkpday) 

I)ERIIAI. 

RI-l) 121 

(mg/kgdq) 

IIAZAKI) TOTAL 

QI’OTIEhT ILUARI) 

IXRMAL QI’OTIEM 

&7wJZ 1 2.113-03 1 0.001 1 5.7E-06 1 1.9E-03 I 3.oL-:u3 1 5.1 I:-03 

0.02 1 I 0.03 1 Cl.05 

ABB-Environmental Sewictx. Inc. 

Ss-ingl .xls 

412 I I98 

\ 

> , 



TAIILE E-12 

I~~IALATIO~ OF PARTICULAT~S - SURFACE SOtI. 

ADULT TRESPASSER 

NAS \WITING MELV 

MILTON, FLORIDA 

SITE 14 

ISXI'OSURE I'AHAMEI‘ERS KQUA'HONS 

c 

I'AKAME-I-ER sYrvlIIoI, VALUE UNII‘S 1 SOUKCI; 

chcmia~ 

c chemi4-spcific q&Iii 

WI- I .24l?+o9 “1 ‘/kg dr~faull 1 I] 

CA chemia+spcciftc mglm ’ 

IR 0.833 m’lhour I’SIII’A. 1995 

B\V 70 kg I’SII’A. I991 

Er 3 hours/day Assumption 

EF 4s days’ycar Awunption 

El) 20 yr‘?rs Awmprion 

CF 0.001 w/w Organio only 

SOIL CONCENTR&TIOH 

PART. EMISSION FACTOR 

CONCENTRATION AIR 

INIlALATION RATE 

llOl)Y WEIC.IIT 

EXPOSL~E TIIME 

EM’OSURE FREQUENCI’ 

EKI’OSURE IWRATION 

CO&?‘ERSION FACTOR 

AVFKAC-INC TIhlF ~ ,, , 

CANCER 

NONCANCER 

(I 1 Florida Soil Clean-Up Goal Varir 
Ir 
lble 

Al 70 year5 L’SEPA. 1991 

i Years USEYA, 1991 
- - 

AT 

FDEP. 1995. 

I!SEI’A. 1991. Human Health Evaluation htanual. Supplemental Guidance: ‘Standard Ikfault Exposure 

Factors’; OS\VER IXrective 9285.603. 

I!SEl’A. 1995. Supplemental Guidance to RAGS : Region IV. Human Health Risk Awsment Hulletin No. 3. 

CAKCF.R RISK = INTAKE (mgikg-day) x INHALATION CANCER SLOPE FACTOR (mg/kg-day) ’ 

11.4ZARI) QVOTIENT = INTAKE (mg/kg-day) I INHAI.ATION REFERENCE. DOSE (mg/kg-day) 

INrAKE = !ZAx IR x ET x EEaEV 

HW x AT \ 36 dayr/)r 

Where: 

CA = C x CF’( (IWEb-) 

I_.? 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121198 



TAULE E-12 

INIIALATION OF PARTICL~LATI:S - SURFACE SOII, 

ADULT TRESPASSER 

NAS WIIITING FIELD 

MILTON, FLORIDA 

SITE 14 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL AIR INTAKE UWALATION CANCFX 

coIIPouiw ORGAh’lC CONCFBTRATION UNITS CONCLNTRATION (wR/kg.-day) CSF RISK 

I/O (lI1g/llly (q/kg-day)” 

4rsenic I 4.3 mdks 3.47E-09 5.8E-12 t.SE+Ol 8.7E-11 

SUhIRlARY CANCER RISK 9E-I 1 

NONCARCINOGEKIC EFFFXTS 

ISORGASIC OR 

ORGA\‘IC 

110 

SOII, 

COXCEL\‘TRATIOI\’ 

USITS AIR 

COXCI3TRATIOS 

(mg/111’) 

INTAKE 

(q/kg-day) 

INI1ALATION 

RI-I) 

(q/kg-day) 

IIAZARD 

QUOTIFiiT 

23X00 mg/kg 
-I.3 mglkg 

15800 w/kg 

559 w/kg 

I .92E-05 l.lE-07 Nl) 

3.47E-09 2.OE- I I ND 
I .27E-05 7.5E-08 ND 

4.5 I E-07 2.6E-09 1.4~05 1.9E-04 

SUiVMARY HAZARD MDEX 2E-04 

ABB-Environmental Services, Inc. 
Ss-inhl .xl.s 
4121 I98 



TABLE El3 

. DtRECT CONTACT WITH AND INCIDENTAL INGESTION OF SlfRFACE SOIL 

ADOLESCENT TRESPASSER 

NAS WHITING FIELD 

MILTON, FLORIDA 

SITE 14 

EXPOSURE PARAhlETERS 

PAlUhWlER 

CONIZENTRA’IION SOIL 

INGESllON RATE 

tRCllON lNCESTEO 

ADIIERENCE FACWR 

ACE.SPEClRC SURFACE ARW 

.ARSORPTlON FR4CllON 

COM’XRSION FACTOR 

BODY W’EICHT 

ACGSPECIRC BODY WEICIIT 

EXPOSURE FREQUENCY 

EXPOSURE IXIR4llON 

ACE-SPECIRC EXPOSIfRE DLR.4llON 

.ACEII’EICIIllXB SC’RFACE ARE4 121 

DOSE ABSORBFI) PER E\ENT 

AVER4CIHC ‘“ME 

C.AiiCER 

NOSCANCER 
I 
the 

mmoL 

CS 

IR 

Fl 

AF 

SA, 

AM, 

CF 

CF 

BW 

BW, 

EF 

ED 
ED, 

%.,I .J, 

DA,.., 

AT 

AT 

alcuhlion d the Ln 

VALUE llivrrs SOURCE 

chemical-specific ~emical-spcific 

loo q/day USEPA, 1991 

1002 unitless ASSUIllptiOtl 

I mg/cmz-event USEPA, 1995 

ape-spxilic cm2 USEPA, 1969 

chemical-rpccilic unitkss tISEPA. 1995 

I .001.46 ww lnorganics 

I .WE-09 kp/mp Organics 

J k USEPA, 1995 

age-specific kg USEPA, 1989 

15 dajs/)ear 1 I] Assumption 

IO yean USI.PA. I995 

ape-specific )earr Ass”“,ption 

1013 cm*-)-ear/kg Per USEPA, 1992 

chemical-qxcilir mglcmz-e\-en1 Per LYXPA. 1992 

70 

IO 

? atnakd d+nc 

year5 

)v3rs 

USIPA. 1991 

USEPA, 1995 

ABB-Lbironmental Services. Inc 

ss-ing I.Xb 

4121l98 

EQUATIONS 

CANCW RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (nap/kg-day)- 

HAZARD QUOTIFNT = th’TAKE (mglkg-day) I REFF3Eh’CE DOSE hag/kg-day) 

INTAK~&R,L,~ = AT x 365 dn&ww) Y SA.+,,.,, 

Where: 

sA~u,l = SUM (SA, x FJ), I BN’$ 

ww = CSwAFxABS,xCF --... .“. . . . 

,,,. 



D!RECT COSTACT M’ITII AXD ISt’lDESTAI, ISGESTIOS OF !X’RF:\(‘E SOIL 

ADOLESCENT TRFSI’ASSER 

NAS WlllTlNG FIELD 

MILTON, FLORIDA 

SITE 14 

CARCINOGEWIC EFFECTS 

IHOR(:.4>1C OR 

ORC4>lC 

I/O 

IWITS 

I 4.3 mg/kg 

nlx\141. 

Am 111 

0.001 

INTAW DEILMAL CANrnR RlSii TOTAL 

IRXhL41. CSF 121 DERM41. (IN<FR 

(mglkg-day) (mplkg-da!)” RISli 

7.7E-09 1.5Etoo I .2E-08 2.6E-07 

SlJhlI\IAKY CANCEK RISK 313-07 1 E-08 3 I~-07 

[I] USEPA Region IV guidance specifies ahsorption fac~rs of I7 for organics and 0. I ?4 for inorganics (November 1995) 

121 Calculated from oral CSFr. 

CANCER RISK 

ISGFSTIUN 

Aluminum I 23w0 mgltg 6.5E-03 

Al-WliC I 4.3 rnglkg I .X-06 

ItWl I l.wMl mgng 4.3E-03 

Xlanpne* I 559 mgkg I ..5 E-04 

SLbI.It-\RS IIA~ARD ISDE)I 

) II USEI’A Region IV guidane specifiis absorption fdclon of I7 for organicr and 0. I7 for inorgaoics (Swemkr 1995). 

(2) Calculated from oral RI-D<. 

i 

I.OE+0kl 

3.OE-04 

XOE-01 

.i.‘IE-u2 

IIAZARD 

~tWl~NT 

IK(;wlloS 

6.5E-03 

3.9E-03 

I .4E-02 
3.3E-03 

0.0: 

ABB-Environmental Servicer. Inc. 

.%~ing I .nls 

J/21/98 
\ 



TAI~LE E-14 

L~WALATIOX OF I’AUI’ICULATES - SURFACE SOII. 

ADOLESCENT ‘IXESPASSEH 

NAS WIITING FIELD 

MILTON, FLOKWA 

SITE I4 

EXIWSUKE PARAMETERS I:QUATlONS 

SOIL CONCEhTRAllON 

PART. EhllSSlON FACTOH 

COXCEWTRATION AIR 

IXtlALATIOS RATE 

HODS \\w:I(:HT 

IXPOSUHE TIME 

EXTOSUIIE FIIEQUENCS 

EXPOSURE I)c’It\TlON 

COXVEUSIOS FACTOH 

AVEMGISG TIME 

CANCER 

C 

PEF 
CA 
IR 

BW 
ET 
EF 
ED 
CF 

AT 
AT 

:. FDEP. 1995. 

hemical-tpecific 

.24E+09 

chemical-specific 

0.67-5 
45 

4 
45 

10 
0.001 

70 
IO 

specific 

ml/kg default 1 II 

mplm” 
m’/hour USEPA, 1995 

ke USEPA, 1995 
Ilours/day Assumption 
dnys/year Assumption 

years USEPA, 1995 
mg/ug Orpnnics only 

yews USEPA, 1991 
years USEPA, 1995 

I!SEPA. 1991. Human Health Evaluation hlanual, Supplemenral Guidance: ‘Standard IJcfaul~ f%posurc 

Factors’; OS\\‘ER I)irraive 9285.603. 

L’SEPA 1995. Supplemenral Guidamx to RAGS. Reeion 4 Bulletins, Hulletin h’o. 3, November 19YS. 

CANCER RISK = IhTAKE (mg/kgday) x INIIALATION CAkER SI.OI’E FACrOR (mp/kgdaJF’ 

ll&gRD QUOTIENT = IKrAKE (mglkgds)) / INlIAI.A’rION REFEHENCE l)OSE 0neQdw) 

IhTAKE = CAxIRxET-xEFrED 

II\,’ I AT x 365 dqs/).r 

\t’hrrc: 

CA = C x CF x (UPEF) 

h’0te: Fw noncwclnwplc rnlidr: AT = El) 

ABB-Environmental Services, Inc. 
Ss-inhl .xIs 
4121198 



TAIIIX E-IJ 

INIIALAT1ON OF I’ARTICULATES - SURF,\CI: SOIL 

ADOLESCENT TRESI’ASSER 

NAS \WIITING FIELD 

hfILTON, FLORII)A 

SITE 14 

CARCINOGENIC EFFECTS 

INORGANIC OR SOII. AIR INTAKE INIIAI.Al’ION CANCFX 

COhlI’ouNn ORGANIC COXCMTRATION uhTrs CONCI~NTRATIOW (tug/kg-day) CSF RISK 

110 (Illp/tlP) (sq$kg-d&--l 

4rswic I 4.3 mg/kg 3.47E-09 3.4E-12 l.SE+Ol LIE-1 1 

SUhfhlARY CAKCEK RISK SE-11 

NOSCARCINOGENIC EFFECTS 

Nunhun 

Arsenic 

Iron 

hlauganese 

ISOR(;,LVC OR 

ORGASIC 
I,,, 

SOlI, 

COSCL~TRATION 

23X00 

4.3 

mu0 

559 

UNITS AIR 

COSCF3TRATlON 

I .92E-05 
3.47E-09 
I .27E-05 
4.5 1 E-07 

INTAKE 

(q/kg-de?;) 

1.3E-07 
2.4E-1 I 
8.7E-08 
3.1E-09 

SUMMARY HAZARD INDEJ 

ND 

ND 

ND 

I .4E-05 

IIAZARI) 

QUOTIEYT 

2.2E-04 

2E-04 

ABB-Environmental Services, Inc. 
S-s-inhl .xls 
4121 I98 



TABLE E-E 

DIRECT COSTACT WITH AND IN(‘IDF:NTAI. ISGESTIOS OF SI’RFXF: SOlI. 
ADULT RESIDEN’I 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE I4 

ESPOSURE l’ARAhlETERS EQUAI’IONS 

I FhWAhlETEH S\7ul%OL 

CS 
IR 
FI 
AF 

ARSd 

S:l 
I>A,., 

(‘I; 
(‘1: 

I3U 

El: 

El) 

AT 

4r 

VALlW 

chemical-speciiii 

ABB-Enknunental Ser&zs.. Inc. 

ss-ingl xls 

J/21/98 

CANCER RISK = INTAKE (mglkg-day) P CANCER SLOPE FACTOR (mglkg-dray’ 

IIAZAKD QUoTfI3’1‘ = INTMil< (mglkg-dnp) I RF,FXRENCK DOSF: (mglkeduy) 

INI‘AKF- ’ IlEn..,.,,. - Mw,,, - x SA Y EF x El) 

BIV I AT s 365 day+ 

Where: 

wwl, = CS s AF x ABS, L CF 

Sole: Fw nnncarcinopcnic cl&ta. AT = FJ). 



TAHLE E-15 

DIRECT COSTACT WlTl1 AHD INCIDESTAL IS(:ESTIOS OF SI’HFACE SOIL 

ADL’LT RESIDENT 

NAS \t’HITlK‘(; FIELD 

hIlLTON, FLORIDA 

SITE I4 

CARCINOGENIC EFFECTS 

C”hlP”LlND 

\nenic 

INORGANIC OR 

ORCANlC 

I/O 

I 

SOIL IINITS 

COXCKh’TRATI”N 

3.3 mglkg 

INTAKE ORAL 

IKGKSTION CS, 

(wgikg.na,, (mg/kgdu~)~’ 

2.OE-06 l.SE+OO 

I I 
SUhlhlAKY CANCER RISK 

‘I) USEPA Region IV guidance rpecilies ahsorption factors of 1% for organicr and 0. I % for inorganicr (November 19951 

2) Calculated from oral CSFs. 

CANCER RISK 

INCY.STI”N 

3 .OE-06 

313-06 
1 I I I 

21:-07 1 313-06 

NOSCARCINWENIC EFFECTS 

IxORC.ASIC 011 SOIL VXITS IXTAKK OILAl. IIAZAI8D Iwx\IAI. INTAKI! Dl?lWAI. IIAZAHD TOTAL 

COXII’OVND ORGASIC COSCESTIL\TIOS INCESTION mm QL’OTIRBT .\IIS 111 DERMAI, nm 121 QC’OTIKNT IIAZAHD 

I/O (Ill~.ikg-dP\) (,llg/kg-tlP~, ISCESTION (Illg/kg-dtn~) (mg/kg,-cls?) DEIL\IAI. Qt0TlKhT 

1 IZXOII mp/kg ’ ‘E-02 -.- 
5s~ mg/kg 7.7E-04 

SUXlhlARY ilA%hHD IKI)EX 
(II k’SEI’A Region IV guidance specika abaoqhm factors of I % fw w~nicr and 0.1% for inorg-mirs ~Nwcmbcr. lW.51. 

(1) Calcuhted from oral RfDs. 

3.3E-02 
5.9E-06 

3.OE-01 7.1-E-02 0.001 1.9-E-03 6.OE-03 2.IE-01 L?.EE-01 
4.7E-02 I .6E-02 0.001 4.4E-05 I .9E-03 2.3E-02 3.9E-0? 

0.1 0.2 0.4 

I.OE+OO 3.3E-02 0.001 I .9E-03 ?.OE-01 9.48-03 4.2E-02 
3.OE-04 2.OE-02 0.001 3.46-07 2.9E-04 I .2E-03 ?.IE-02 

ABE-Environmental Services. lnc 

SK-ingl.Js 

J/21/98 



II\‘IIAI,ATlOX OF PARTICULATES - SURFACE SOIL 
ADULT RESIDJZNl 
NAS WWTING FIELD 
MILTON, FLORIDA 
SITE 14 

EXI'OSUREPAKAMETERS EQUATIONS 

PARAMETER 

SOIL CONCENTRATION 

PART. EI\lISSION FACTOR 

CONCENTRATION AIR 

INIIALATION RATE 

BODY \VEIGHT 

EXPOSURE TIME 

EXPOSURE FREQUENCY 

EXPOSURE IMJRATION 

CONVERSION FACTOR 

AVERAGING TlhlE 

CANCER 

C 

PEF 

CA 

chemical-specific 

I .24E+09 

chemical-specific 

SYRIIWL VALUE UNITS 1 SOURCE 
I chemlcal- 

specific 

m’lkg dekmlt [ I1 

mg/m3 

0.833 ml/hour USEPA. 1995 

70 kg. USEPA: 1991 

I6 hours/day Assumption 

350 days/year USEPA. 1995 

24 )YWS USEPA, 1995 

0.00 I wfu8 Organics only 

IR 
BW 

ET 

EF 

ED 
CF 

AT 
AT 

,le. FIXl’. 199s. 

I 
riat 

- 

70 years USEPA. 1991 

24 years USEPA. 1995 - 
NONCANCER 

[II Florida Soil Clean-t!p Goal Vo 

I CCSEI’A, 1991. Human HeaIL Evaluation ~lwual. Supplemental Fuidnnce: ‘Standard Default Esposure 

Factors’: OSHFR Directive 9285.6-03. 

USEPA, 1995. Supplcmm~l Fuidanse to RAGS : Region IV, Humrln Health Risk A~sesrment Bulletin No. 3. 

CANCER RISK = INTAKE (mg/kgdny) Y INIIALATION CANCER SLOPE FACI’OR (mg/kRda))” 

IIAZAKD QUOTIENT = INTAKE (mg/kgday) I INIlAI.ATION REFERENCE DOSE (mg/kgda)) 

\\‘h.re: 

ABB-Environmental Services, Inc. 
Ss-inhl .xis 

4/21/90 



TARLE E-16 

IKIIALATION 01: FARTICULI\TES - SURFACI< SOlI. 

ADULT RESIDEN’I 

NAS WlllTING FIELD 

MILTON, FLORIDA 

SITE 14 

CARCINOGENIC EFFECTS 

I3ORGAKIC OR SOlI. 

COhlPoLNl OKGANIC COKCWTRA1’iON 

AIR INTAKE INIIALATION CANCW 

WITS CONCF~TRATIOIV (tug/kg-da)) CSF RISK 

(Illg/ln3) (mg/kg-day)-1 

4.3 mdkg 3.47E-09 2.2E-IO 1.5E+01 3.3E-09 

SUMMARYCANCER RISK 3E-09 
t 

NONCARCINOGENIC EFFECTS 

ISORGASIC OR 

ORC,LVIC 

110 

SOlI, 

CONCLXTRATIOS 

uh?TS AIH 

COKC&YTRATIOS 

(tuglm”) 

INTAKE 

(q/kg-de>) 

23800 mglkg 
4.3 mglkg 

1.92E-05 3.5E-06 
3.47E-09 6.3E-10 

IXIiAl.ATION 

Rll) 

15800 mg/kg 1.27E-05 2.3E-06 
559 mg/kg 4.51E-07 8.2E-08 

SUMMARYHAZARDINDEX 

ND 
ND 
ND 

1.4E-05 

IIAZARI) 

QUOTIMT 

5.9E-03 

6E-03 

I 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121198 



TABLE E-17 

D!RECT CONTACT WITFI AND INCIDENTAL INGFSTION OF SURFACE SOIL 

CHILD RESIDENT 

NAS WHITING FIELD 

A11LTON. FLORIDA 

SITE 14 

EXPOSURE PARAMETERS EQUATIONS 

SYMROL 

cs 

IR 

FI 

Al: 

SA 

ABS 

CF 

CF 

BW 

RW 

EF 

ED 

ED 

SA.:,, 1,: 

DA,,, 

AT 

AT 

CANCFX RISK = INTAKE (q/kg-day) x CANCER SLOPE FACTOR (mglkg-day”’ 

HAZARD QL!OTIFNr = INTAKE (nag/kg-day) I REYFF?CE DOSE (mglkg-day) 

SA,,WJ = SUM (SA x Fm I RW) 

mm = CSxAFxARSxCF 

SOIC: For noncarcinogenic rffecerta, AT = HI. 

ABB-Environmental Senkes. Inc. 

ss-ingl .xls 

412 l/98 



TADLE E-17 

D’RHECT COSTACT \PITll AND Ih’ClDEXTAl, ISClWlOS OF SI’RFACE SOIL 

CHILD RESIDENI 

NAS WtllTlKC FIELD 

hIlLTON, FLORIDA 

SITE 1J 

CARCINOGENIC EFFECTS 

coxIpolhm 

INORC,AhlC OR SOIL 1ihlTS INT.4KE oR.41, CAiicsR RISK “ERMAL lNTAW IIERMAI. CANckx RISli TOTAL 

ORC.4NlC CONCl3TR.4llON INOFSllON C-SF INCFSTION .4RS ‘I’ nEtw4L C-H 1’4 nbxbw. CAh’CER 

I/O (mglkpdav) (mglkg-day).’ (@kg-day) WkedM’ RlSli 

’ .I.3 mgkg 4.7E-06 l.SE+Oll 7. IE-06 0.001 4.5E-08 1.5E+OO 6.RE-OR 7. IE-06 

SUAIitIAKY CANCER RISK 

[II USEPA Region IV guidance specifks absorption factors of I % for qanics and 0. I k for inorganics (November 1995). 

[2] Calculated from oral CSFs. 

71L06 7E-08 7lc-06 

NOSCARCISOGENIC EFFECTS 

ISORGAhlC OR 

ORGAMC 
I10 

lwrs Ixr*KE OWL 

IscFsnos Rfll 
(mg/ktda>) (ml/kg-da)) 

IIA7ARD 

Ql’OllMT 
lwxsnos 

ntwL4l. INTA~~E I)ERXW. 

ARS [I’ nbxwA~. Rln 121 
(mg/kg.dav) lmplka-da?) 

IIAZARI) TOTAL 
~~‘OllEwr IIA7,ARn 

nElL\l.4l. QluTllwT 

Aluminum I 2.x300 mgkg 3.OE-01 
hrsdc I 4.3 mglkg S.SE-05 
Iron I I.csoO n1glkg 2.OE-01 
.\bllFJllC.P I 559 q/kg 7. I E-03 

SLhl>lAR\’ Il.\ZARD IXDES 

1 I] USEPA Region I\’ guidance rpiks abwrption factors of IT for organics and 0. I2 for inorganicr (%xemter 1995). 

121 Calculatrd from oral RIDS. 

I.OEtW 3.OE-01 0.001 2.9E-03 2.OEOI l.SE-02 3.X-01 
3.0~~OJ 1.8E-01 0.001 5.3E-07 2.9~~M 1.8E-03 1.9E-01 
XOE-01 6.7E-01 0.001 I .9E-03 6.OE-03 .3.?E-01 I.oEtoo 
J.‘IE-02 ISE-01 0.001 6.8E-05 1.9E03 3.6L02 1.9E-01 

I 0.J 2 

ABB-Environmntal Services, Inc. 

ss-ing I .xls 

J/21/98 



I~‘IIAI,ATlON OF PARTICUI.ATES - SURFACE SOIL 
ciIII,D RFSII)F~T 
NAS WIIITING FIFJJ~ 
hIILTON, FLORIIM 
SITE I4 

EXPOSURE I’ARARIETERS 

PARARIETER 

SOIL CONCEKTRATION 

PART. EhlISSION FACTOR 

CONCENTRATION IN AIR 

INllALATION RATE 

BODY WEIGIIT 

EXPOSURE TIME 

IiSl’OSURE FREQUENCY 

ISSPOSURE DURATION 

COXVI:RSION FACTOR 

AVERAGING TlhlE 

CANCER 

sYnmoL VALUE UNITS ( SOURCE 

I I chemical- 1 

C 1 chemical-specific specitic 

PEF 1 124E3+09 m31kg defaull [ I] 

mglm’ 

IR 0.625 ma/hour USEPA. 1995 

BW IS k? USEPA. 1991 

ET 24 hours/day Assumption 

EF 350 days/year USEPA. 1991 

ED 6 wars USEPA. 1991 

CF 0.001 wh Organics only 

CA 

I 

chemical-specific 

AT 
AT 

riable. FDEP. 1995. 

70 years USEPA. 1991 

6 years USEPA. 1991 
- NONCANCER 

[ 11 Florida Soil Clean-Up Goal 

USEPA. 1991. Human Health Evaluation Manual. Supplemental Guidance: “Standard Dsfaull Exposure 

Factors”: OSWER Directive 9X5.6-03. 

VSEPA. 1995. Supplemental Guidance to RGS: Rqion 4 Bulletins, Bull& No. 3. r\‘ovember 1995. 

EQUATIONS 

l- 

CANCER RISK = INTAKE (mR/kgday) x INIlALATION CANCER SLOPE FACTOR (mg/kgdayr’ 

IIAZAR,) Q~‘OT,ENI‘ = INTAKE (m&-day) I INHAI~~TION REFERENCE DOSE (mgkg-dny) 

=I 

INrAKE = CA3 fRxET_r.EEa+l2 

nw x AT x 365 da)s/)r 

Where: 

CA = C x CF x (I/I’M, 
k, 

NOW 

ABB-Environmental Services, Inc 
Ss-inhl .xls 
4121198 



TAIILE E-18 

INIIALATION OF PARTICULATES - SURFACE SOIL 

CHILD RESIDENT 

NAS \VIIITING FIELD 

MILTON. FLORIDA 

SITE 14 

CARCINOGENIC EFFECTS 

INORCAhW OR SOIL AIR IN1’AKE INIIAI.AllON CANCFB 

cohlPouNI) ORGANIC CONCFiiTRATION UNITS CONCFBTRATION (mg/kg-day) CSF RISK 

I/O (mg/n1~) (mg/kp-day)-1 

Arsenic I 4.3 mg/kg 3.47E-09 2.9E-IO lsE+oI 4.3&-09 

SUMMARYCANCERRlSK 4E-09 

NONCARCINOGENIC EFFECTS 

I 23800 

I 4.3 

I 15800 

I 559 

uwrs 

I I 

SUMMARYHAZARDINDEJ 

tnglkg 
mg/kg 
mg/kg 
mg/kg 

1.92E-05 1.8E-05 
3.47E-09 3.3E-09 
I .27E-05 1.2E-05 
4.5 1 E-07 4.3E-07 

IiWAI,ATION 

Rfl) 

ND 

ND 

Nl) 

I .4E-05 

IIAZARD 1 QUOTILYI 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121i9a 
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DIRECT COSTACT WITH AND INCIDENTAl. IBGESTIOS OF SURFACE SOIL 

SITE MAINTENANCE WORliER 
NAS W’IIITING FIELD 

MILTON, FLORIDA 
SfTE 1.l 

EXPOSURE PARAMETERS EQUATIONS 

S13lBOL 

CS 

IR 

FI 

AF 

ABS 

SA 

DL, 

CF 

CF 

B\\’ 

EF 

ED 

AT 

VALUE 

cheminl-specific 

.w 

100% 

chemical-specific 

5.7.x 

chcmica-spscific 

I .ooI.-09 

I ooI3M 

70 

30 

L‘s 

70 

25 

C~CEK RISK = IwAKE hgkg-df+9 s CANCER SLOPE FACTOR hg/kg-day)-’ 

IIAZARD QUOlll3T = INTAM? (q/kg-day) / REFERENCE DOSE (@kg-day) 

ABB-F5&mmmtal Ser4xs. Inc. 
Sr~ingLds 
J/21/98 



TABLE E-19 

WRECT COWACT \vITII AND INCII~ENTAL IMXSTION OF Sk’RFACE SOIL 

SITE hlAINTENANCE WORKER 

NAS WIITINC FIELD 

MII,TON, FLORIDA 

SITE I.4 

CARCIN0GEXIC EFFECTS 

INORGANIC OR SOIL kINITS INTAKE ORAL CANCER RISK DERMAI. INTAKI? DERhlAL CANCER RISK 

COhll’Ol’~D ORGANIC CONCXNTRATION INGESTION CSP INGESTION All!? III DEIWAL CSP 121 DKRMAL 

l/O (I,@gdln), (tng/!qdP)). [,,,p&day) Wkdv F’ 

\rscnir I 1.3 q/kg 9.OE-08 1.5F,+OO I .4E-07 0.001 I .OE-08 LSEtoo I .6E-08 

SLlhlRlAKY CANCER HISK 
II USEPA Region IV guidance. specifies absorption factors of 1% for organics -and 0. I % for inorpics tNovember I995l. 

21 Calcu!ared from oral CSFs. 

3507 3E-08 

TOTAL 

CANCER 

RISK 

I .SE-07 

1 ZE-U7 

h’OXCARCINot:ESIC EFFECTS 

I IBORCAHlC OR SOIL 1WITS 

CO\fPOI’sD ORGANIC COSCEHTRATIOh’ 

l/O 

Aluminum I ~XUM me/kg 

Arsenic I 1.3 mglkg 

121 Calculated frum oml RI&. 

11A7,AHD DIR.\IAL INTAKE DERMAL IIAZARD TOTAL 

QI’OTIENT ADS 111 DKR\lAL Rrn 121 QlrOTRhT HAZARD 

ISCKSTION (wgilqdq) (@@day) DERMAL Qll”T,ENT 

I .4E-03 0.001 I .6E-04 2.0E-01 8.OE-04 -.- ’ 3E-03 

8.4E-04 0.001 1.9E-08 2.9~~(U I .OE-04 9.4E-04 

3.IE-03 0.001 l.IE-04 6.OE-03 I .8E-01 3. I E-02 
7.OL04 0.001 3.8E-06 I .9E-l?3 2.OE-03 2.7E-03 

0.01 0.02 0.03 

ABB-EnvironmenIal Servicea. Inc 

ss~ingl.?ds 

4121198 



WIAI.ATION OF PARTICULATES - SURFACE SOIL 
SITE iMAINTENANCE WORKER 
NAS WUTING FIFLD 
MILTOX, FLORIDA 
SITE 14 

EXPOSIJiE PARAMETERS EQUATIONS 

I’ARARIETER 

SOIL CONCENTRATION 

PART. EMISSION FACTOR 

CONCENTRATION AR 

,SllALATION RATE 

RODI WEIGIIT 

EsrosuRE TIME 

ESPOSURE FREQUENCY 

ESPOS”RE DURATION 

CONIERSION FACTOR 

,\\lxAGlNO TDIE 

CANCER 

SYhlllOL VALUE UNITS 1 SOURCE 
I chemical- 

c chemical-specific specific 
f’EF 1.24f%+09 m’lkg 
CA chemical-specific mg/m’ 
fR 2.5 ,“‘/hour USEPA, 1995 

UW 70 kg L&EPA, 1991 
f3 8 hours/da> Assumption 
EF 30 days/yenr Assumption 
ED 25 yews USEPA. 1995 
CF 0.001 mk?ug Orgnnics onf? 

AS yesn 
AT :z I - - 

[If Flnrkla Soil Ckan-l’p Goal Vnriahk. FDEP. 1995. 
USEPA, 1991. Iluman fleslth Evaluatim hlanul, Suppknmntal Guidance: 

“Stiard lkfauk Expcwm Factors’; OSWER Diwxtiw Y2RS.b03. 

LMPA. 1YY5. Suppkmcn\al Guid- to RAGS: Rcgim 4 Rullc~‘~. Rulktin No. 3. h’ovem\rr 1925. 

CANCER RISK = INTAKE (mg/kgda)) ‘1 INIIALATION CANCER SLOPE FACTOR (mg/kKday)” 

IIAZARD QUOTlEh’T - IKI’AKC: (mgfkgda)) / INIIAL.\TION REFEHENCE DOSE (mg/kgday) 

Where: 

CA = c Y CF x (I/I’EF) 

NOlez For nonclrclnqynlc rNecls, AT = ED 

ABB-Environmental Services, inc. 
Ss-inhl .xls 
4/21/98 



Tf\DLE E-20 

INHALATION OF l’AHTICULATES - SURFACE SOlI, 

SITE MAINTENANCE IYOKKEH 

NAS \\‘IIITIN(; FIELD 

hlILTON. FLOKIDA 

SITE 14 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL AIR INTAKE INlIAI.ATION cANcm 

COhIPOLND ORGANIC CONCEiiTRATION L’NITS CONCFBTRATION (nag/kg-day) CSF RISK 

I/O (mplm”) (mglkg-dav)^-1 

Arsenic I ‘l.3 mglkg 3.47E-09 2.9E-11 lsE+Ol 4.4E-IO 

SUMMARYCANCERRISK 4E-10 

NONCAHCISOGENIC EFFECTS 

AhlnlLUIIl 

Arsenic 

iron 

Manganese 

ISORGASIC OR 

ORGANIC 

I/O 

SOIL 

COSCEiiTRATIOY 

23800 

4.3 

15800 

559 

WITS AIR 

COSCFSTRATIOS 

(mgh’) 

I .92E-05 
3.47E-09 
I .27E-OS 
4.51E-07 

4.5E-07 ND 

-i- 

KlE-11 ND 

3.OE-07 ND 

1.1 E-08 I .&-OS 

I 
SUMRIARYHAZARDLNDEX 

IIAZARI) 

QUOTlEiil 

7.6E-04 

8E-04 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121 I98 



I)IHECT COKTACT WITH AND INCIDESTAL IKGESTIOS OF St’HFKI: SOIL 
OCCI!I’ATIONAL WORKER 
NAS WIITING FIELD 
MILTON, FLORIDA 
SITE 14 

EWOSURE FARAMETERS tX)UATIONS 

S\XIIlOL 

cs 

IR 

1:i 

AF 

ABS 

SA 

DA,<, 

CF 

CF 

II\\ 

EF 

ED 

AT 

AT 
., .., 

VALLE 

chemical-specific 

50 

100% 

chemical-specific 

22x0 

chemical-specific 

I .ooE-(M 

I .00E-o6 

70 

2.w 

1.3 

70 

25 

da&n of the dermally a 

“NITS SOURCE 

heminl-specific 

mglda! 1WPA. I995 

UllillW i\SS”lllptiWl 

mglcmkt-ent USEI’A. I992 

witless Assumption 

cm’ 1’SEI’A. IW? 

‘llg!C‘ll’-W~“t IJSEPA, 1995 

kg!ug Organic conversion 

kg/mg Inorganic conversion 

kg USEPA. 1991 

da~slyar [I] t!SEPA, 199s 

yt%m USEPA. I!?35 

USEPA. I9991 

l&EPA, 1995 

USEPA, 1991. Human HcalL baluation &nwl. SupplemenIal Guidance: ‘Smndard Default E.xp,orure Factors”; 

OSb’ER Directive 9X5.6+. 

C’SEPA. 1992. Dsrmal Exposure Assesrmcnt: Principles nnd Applications; I~I’A!~~~.‘R-9I!OI 111; l/92. 

I!SEPA. IWS. Supplemental Ouidanre to RAGS : Region IV, Human HwlL Risk Aswarmant Bull& $0. 3. 

CANCER RISK = INTAFI< (tag/kg-day) s CANCER SIXWE FACTOR (mglkg-day)” 

IIAZARI) QUOIIMT = INTAKE (wgkg-day) I REFERENCE I)OSE (mglkg-day) 

Sl,k For noncarcinogenic clTecls, AT = El) ‘-: 
,” -- 

I 

ABB-Environmental Services. Inc. 

S8~illgl.?ZlS 

4/21/98 



1‘ARI.E E-21 

I)IRECT COSTACT W’ITII AND INCIDESTAL Ih’GESTIOS OF SI’RFACE SOII. 

OCCUPATIONAL WORKER 

NAS WIIITINC FIEI D , 1 

MILTON, FLORIDA 

SITE 14 

CARCINOGENIC EFFECTS 

INORGANIC OR SOlL L~NITS ISTAKE ORAL CANCP.R RISK IXRMAL INTAKE DERJIAI, CANCER RISK TOTAL 

COLIrOUWD ORGANIC COSCENTRATION Ih’GKSTION CSP INGESTION AUS {II DERhlAL CSP 121 I)EHLIAL CANCICH 

l/O ,mg/ -da,) (I”glkg.dP))~’ (mg/kpd*)) wctYww” RISK 

Arsenic i 4.3 mp/kp 7.5E-07 I.IEtOo I.IE-06 0.001 3SE-08 I.SEtw 5.28-08 1.X06 

Sl-NhlAHY CANCER RISK I IxKl SE-08 1 E-06 
[II USEI’A Region IV guidance specifies ahsorption factors of I % for organics and 0. I ‘Z for inorgzmics rl\‘ovemhrr 1995). 

121 Calculakd from oral CSFs. 

NOSCARCIMXEhW EFFECTS 

I I ISORGASIC OR 

I 

SOIL 

I 

IWITS 

I 

ISTAKE ORAL 

I 

IIAZARD 

COVPOL’ND ORGANIC cOKCEh-rRATIOS ISGESTION Rfl3 QUOTIENT 

Aluminum 

Arwlir 
Iron 

I 2~111~) mplkg 
I J.J nqdkp 
I IZXOO mdkz 

I .1E-02 I.OEtOO I .2E-02 
2.IE-06 3.wOJ 7.OE-03 
7.7E-03 J.OE-Ill 2.6E-02 _ _ 

Mmpanw I 159 mg/kp 1.7E-04 
SWIMAH\’ IIAZARD ISDEX 

I I) I‘SII’A Region IV guidance specikr absorption fackxs of 17; for orgmics and 0. IX for inorpnicr ~Sovsmher 1995). 

121 Calcubkd from on1 RIDS. 

4.7E-02 S.SE-03 

I 0.05 

lM’X..IAL ISTAKE “)EK\IAL IIAZARI, TOTAL 

AllS It{ DEIOIAL ml, 121 Qt’OTlEM IL~ARI) 

(tmg/kp<la~) (lliglkg-dr~) DEILUAL l’OTIl?XT 

0.001 5.4E-04 2.OE.Ol 2.7E-03 I .4E-02 
0.001 9.7E-08 2.9E-@I 3.3E-04 7.3E-03 

0.001 3.6E-04 fi.nlM3 5.9E-01 8.5E-02 

0.001 I .3E-05 1.9~~03 6.6E-03 I .1E-02 
OAT7 0.01 

ABE-Environmental Services, Inc. 

SS-ilgl.Xk 

412ll98 



- TABLE 622 

INHALATION OF PARTICULATFS - SURFACE SOIL 
OCCUPATIONAL WORKI 
NAS WlilTING FIELD 
AIILTON, FLORIDA 
SITE 14 

EXPOSURE PARAMETERS EQUATIONS 

PARAMETER SYivBOL VALUE UNITS 1 SOURCE 
I I chemicnl- 

SOI,, CONCENTRATION c chemical-specific spesific 
PART. EhllSSlON FACTOR PEF I .24E+O9 m’kg defnult [ 11 
CONCENTRATlON AIR CA chemical-specific m&n’ 
NRALATlON RATE IR 0.833 m’ihout USEPA, 1995 
noov WEKXT BW 70 k USEPA. 1991 
ESPOSLaE TIME ET 8 hours/day Asaumpkm 
EXFOSUKE FfEQL!ENC\’ EF 250 days/year Assumption 
F.XpOSl’RE DL%%TIOX ED 25 pm USEPA, 1995 
C”N\ZRSK,N FACTOR CF 0.001 wh Organics onI) 
A\FRACN:C TIME 

C*NCER AT 70 yenrs t!SEPA. 1991 
NOSCANCER AT 25 years USEPA, 1995 

IfI Florida Soil Ckan-UpFoal Variabk. FDEP. 19%. 

USEPA, 1991. Human lkallh E\alw!im Manual. Supplcmcn!sl Guidantr: 

‘Smdnd Default Expowrc Fsnom’; OSWER Oirec~ivc 92RS.M3. 

USEPA. 1995. Suppkmcnlal ciuidsmx IO RAGS: Region 4 Bulkrins. Bullc~in No. 3. Novcmtrr 199s. 

CANCEW RISK = INTAKE (rqlkgday) Y INIIAI.ATION CANCER SLOPE FACFOR (mg/kgday).’ 

IIAZAKD QUOTIEW = Ih-TAKE (mglk~day) I INIIAI.ATlON REFEHENCE IIOSE (m@Bday) 

\(‘hrw: 

CA = C x CF I (IWSF) 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121198 



TABLE E-22 

INIIAI,ATION OF I’ARTICUI~ATES - SUKFAC13 SOIL 

OCCUPATIONAL IVORKER 

NAS WIIITING FIELD 

MILTON, FLORIDA 

SITE I4 

CARCINOGENIC EFFECTS 

I I INORGANIC OR 

C0hl1’0I-hll ORG,U’IC 

Arsenic 

I 

I 
SOIL AIR INTAKE lNIIALATlON CANCER 

COKChYTRATION WITS CONCF~TRATION (mglkg-day) CSF RISK 

(tllglml’) (mglkg-day)‘-1 

a.3 mg/kg 3.47E-09 8.1E-11 I .sE+Ol 1.2E-09 

I 
SUMMARY CANCER RlSK 1 E-09 

NONCARCINOGENIC EFFECTS 

LYORCAhlC OR SOIL 

co\II’ouhl) ORGANIC COSCl%‘TRATIO~ 

110 

Aluminuln I 23800 

Arsenic I 5.3 

Iron I I.5800 

/rng /kg 1 4.5 lE-07 

SUMMARY HAZ 

mglkg -I--- I .92E-05 
mglkg 3.47E-09 

m&s I .27E-05 
hhnpawse I I I 559 

1.3E-06 ND 

2.3E-10 ND 

8.3E-07 ND 

2.9E-08 1 1.4E-05 2.1E-03 

RD INDEX 2E-03 

ABB-Environmental Services, inc. 
Ss-inhl .xls 
4121 I98 
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TABLE E-23 

D~HECT cowcr ~ITII AND INCIDESTAL ixcxsrws OF SI~AC~ SOII. 
EXCAVATION WORKER 

NAS WHITING FIELD 

AIILTON, FLORIDA 

SITE 14 

EXI’OSURE PARAMETERS 

S\?blROL 

cs 

IR 

FI 

AF 

AR.5 

SA 

DA,, 

CF 

CF 

BW 

EF 

ED 

AT 

VALUE 

chemical-specific 

480 

loo% 

chemical-specific 

5.7.x 

chemical-specific 

1 .ooEo9 

I .00EJM 

70 

?o 

USEPA, 1991. Human Health E&&m hlanual. Supplemdnlal Guidance: ‘Standard DebIt E\powrr Factors’: 

OSWSR Directive ‘3?85.@33. 

USEPA. 1992. Dsrmal Exposure AssessmeW Principles and Applintionr~ EPA!MXIY%9II~I IB: l/9?. 

LWI’A. 1995. Supplemsnlzd Guidance lo RAGS : Region IV. Human Health Risk Aswrrmznl Bullslin So. 3. 

EQVATIONS 

CANCER RISK = INTAKE (mglkg-day) s CANCER SIXWE FACTOR (nlglkg-day)” 

H,uARD QUOTIENT = INTAKE (mglkg-day) I REFERENCE DOSE (tug/kg-day) 

NOICZ For noncarcinogenic el7ix1.s AT = Kl) 

ABB-Environmen~l Senicw. Inc. 

ss~ingl.%Is 

S/?1/9t? 



TABLE E-23 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 14 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS INTAKE ORAL CANCBR RISK DERMAL INTAKE DERMAL CANCER RISK TOTAL 

COMPOL~ND ORGANIC CONCENTRATION INGESTION CSP INGESTION AM 111 DERMAL CSP (21 DERhlAL CANCER 

I/O (tnglkdns) (mgkgdq)” (Irulkddss) (rrYf%dWt RISK 

Arsenic I 4.3 me/kg 3.5E-08 ME+00 5.2E-08 0.001 4.1E-10 1.5Etlnl 6.2E-IO 5.38-08 

SUhlMARY CANCER RISK SE-08 6E-10 SE-08 
[ 11 USEPA Region IV guidance specifies absorption factors of IF for organic8 and 0.1% for inorganica (November 1995). 

121 Calculated from oral CSFs. 

I NONCARCIWGE~IC EFFECTS 

COxIPolYi” 

lSORG.AVlC OR SOIL UXITS IXTAKE OR41. IIMARD IlElLZlAL INTAKE DBRVAI, IIAZARI) TOTAL 

ORCASK COSCESTRATION INCP.STIOS Rt-l) Ill QVOTIENT ARS 11, Dl?RMAL Rm PI QU0TlEh-I w4zutn 
110 (mg/kgds>) (,ng/kda,) IWGESTION (tng/kgda\, (n%lkds>) DER~IAL QUOTIFBT 

Aluminunl I LWOO ma/kg I .3E-02 

Arsenic I -1.3 mg/kg 2.4E-06 

Iron I IIMM mg/kg 8.9E-03 

.\langmtnese I 559 me/kg 3.2E-04 

SUhll\lARY IIAZARD IKIXX 

[l] Subchronic Rfd values were used for the escaalion worker due lo shori exposure scenario. 

121 IJSEI’A Region IV guidance specifies ahsorption factors of I R for orpnics and 0. I R for inorganicr tUSEI’A, l99?). 

(3) Calcukkd from oral Rflk 

I.UEtOIl I .3E-02 0.001 I .6E-04 2.OE-01 E.OE-04 I .4E-02 

3.0~.IU E.IE-03 0.001 2.9E-08 2.9~~M I .OE-04 8.1-E-03 

XWXI 3.OE-02 0.001 l.lE-04 6.OE.a3 I .EE-02 4.7E-07 

4.7~~In 6.78-03 0.001 3.88-06 l.9E-03 Z.OE-03 8.78-03 

0.01 0.02 0.0: 

ABB-Environmental Services. Inc. 

SS-ingl.xls 

4121198 

:, 



TABLE E-24 

~IIALATION OF PARTICULATFS - SURFACE SOIL 
EXCAVATION WORKFB 
NAS WIIT~VG FIFLD 
MILTON. FLORIDA 
SITE 14 

EXPOSUKEPAKAhlETEKS 

soa CONCEmtuTtON C chemical-spccilic 
PAIT. EMSwm FACTOR PEF I 24lzt09 

coNcEh7R\Ttos AIR CA shcmiznl-specific 

M,tALATtclN ILATE IR 2.5 
BODY aEtGtfr BW 70 
ESPos”RE TRIE ET a 
ESPos”KE FREQUENCY El; 30 
EXPos”KE “URATtcm ED I 

COhll?ttStON FACTOR CF 0.001 

A\Flt,wtNC ntte 

C&NCEP AT 70 
NOsc,Lw2ER AT I 

ItI Florida Soil Ckm-UP Gwl Vari.hb. FDEP. 19%. 

USEPA. t Wt. ttumm tlcnlth E\Plusticm \tanuat. Suppkm-nral Guidance: 

Stdd Ddault I;xpmtrc Faaors; OSWER Dinctiw 9X.5.6-03. 

PAKARIETEK SYhlROL VALUE UNITS 1 SOUKCE 
I I chemicnl- 

specific 

m’lkg default [I ] 

tnglm~ 

m’lhour I!SEI’A, 1995 

kg USEPA, 1991 

hours/day Awm+m 

da> s/year Assumption 

yetIn Accumption 

mkdw Orgnnics onI\ 

\‘enn USEI’A. 1991 

- 

EQUATIONS 

USEPA. 199s. Supplcmnral Gtidvm 10 RAGS : Rcgiol Iv. Human lleakh Risk As~cssmnt Rullelin No. 3. 

CANCER RISK = Ih’l’KE (mglkgday) ‘1 INIIALATION CmcF SLOPE FAcI’OR bWk-%)~’ 

i 

~AL~HD QUOIIEK~ = I~AKE (mg/kgdajj / ~N~~A~.AT~ON RE RENCK t)oSE (w./kwMt 4 

Where: 

CA = (’ \ CF, (I/t’EFt ;I 

sutr: Fw nenwcin~Re”r. AT = ED. 

/ 

:, y 

ABB-Environmental Services, Inc 
Ss-inhl .xls 
4121198 



TAllLE E-24 

INllAlATlON OF I’ARTlCULATI:S - SURFACE SOIL 

EXCAVATION WORKER 

NAS \VIIITING FIELD 

MILTON. FLORIDA 

SITE I4 

‘CARCINOGENIC EFFECTS 

INORGANIC OR SOIL AIR INTAKE IMIALATION CANCFX 

CohlPouhl) ORGANIC CONCEh’TRATION UNITS CONCMTRATION (q/kg-day) CSF RISK 

110 (lngltn3) (sag/kg-dav)‘-1 

Arsenic I 3.3 w/kg 3.47E-09 1.2E-12 lsE+OI 1.7E-11 

SUMMARY CANCER RISK 2E-11 

NONCARCINOGENIC EFFECTS 

COhlPOum 

IWORG,0lC OR SOIL 

ORGAMC COSCESTRATION 

110 

4SlE-07 1 1. IE-08 1 I.&-05 7.6E-04 

I 

SUMMARY HAZARD INDEX 8E-04 

ABB-Environmental Services, Inc. 
Ss-inhl .xls 
4121198 

) ‘. 

UNITS 

mglkg 

AIR lB;T%KE IWIIALATION IIAZARD 

COWXNTRATION (mgk?day) RI3 QUOTIENT 

(m Im’) g , _ , (q/kg-day) , 

I .92E-OS No 

3.47E-09 hII 

1.27E-05 XI) 

‘\ 
\ 
\ 

/I 



TABLE E-25 

INGESTION OF GROUNDWATER AS DRINNNG WATER UNFILTERED SMIPLES) 
ADULT RESIDENT 
SITE 14 
Ml LTON, FLORIDA 

EXPOSURE PARAMETERS 

INGESTION RATE 
BODY WEIGHT 
CONVERSION FACTOR 

EXPOSURE FREQt’ENC\ 

EXPOSVRE DL’RATION 
AVERAGING TIME 

CANCER AT 70 

HONCANCER I AT I 2J 

USEPA. 1991. Human Health Evaluation Manual. Suppkmenlal Guidance: 

USEPA, 1995 

USEPA, 1991 

USEPA. 1995 

USEPA, 1995 

plrs USEPA, 1991 

vean USEPA. 1991 

I “Standard Default Exposure Factors’; OSWR Directive 9285.643 

USEPA. 1995. Region IV Suppkmencal Fudance to RAGS, Bulktin No. 3. November. 

CANCER RISK = INTAKE (m&g-&g) x CANCER SLOPE FACTOR (m&!/kg-day)-1 

IIAZARD QtIOTIEKT = IWAKE (mglkg-thy) / REFERENCE DOSE h/kg-cLy) 

Nde: For noncarcinogenic cllivtr. AT = ED. 



TABLE E-25 

INGESTION OF GROUNDWATER AS DRINKING WATER UNFILTERED SAhWLES) 

ADULT RESIDENT 

SITE 14 

MILTON, FLORIDA 

CARCINOGENIC EFFECTS 

I WATW UNITS INTAKE CANCER SLOPE CAiiCFJt RISK 

COhlPOLMl CONCEINTRATION INGHTION FACTOR INGFSTION I 
(q/kg-day) 

Arsenic 0.31 Lx;/l.lTl~~ 2.YF.-06 I.5 4.4~.06 

TOTAL CAiWER RISK YE-06 

M~SCARCIR’O<;EKlC EFFECTS 

I WATER LXITS ISTAKE REIFBEWE HAZARD I 

I c0x1POUiw COSCEXTRATIOS lXCFSTIOS , IX)SE QU0TID.T I 
(q/kg-dav) (mglkg-day) IXGFSTIOS 

Arsenic 0.31 IJGlLlTW 8.5E-06 3.OF104 2.8E.02 

TOTAL IIAZARD INDEX 0.03 

(ND = no data available. I 

> i 



TARLE E-26 

INGESTION OF CROUND\VATER AS DlUNKIXG WATER (UNFILTERED SAMI’LES) 

GUILD RESIDENT 

SITE 14 

MILTON, FLORJXA 

EXPOSLTRE PARAMETERS 

PARAMETER 

CONCENTRATION WATER 

svnmoL VALUE llNlTS SOURCE 

I cw ckmical-specific up liter 

INGESTION RATE 

BODY \\‘EICDT 

CONVERSION FACFOR 

EXPOSURE FREQUENCI 

EXPOSURE DURATION 

AVERACIHG TIME 

CANCER 

IK 

BW 

CF 

EF 

ED 

AT 

I litcrs’da) USEPA, 199s 

IS Le USEPA, 1991 

n.cot w % 
3.w da>r’>car USEPA, I995 

6 )ClrS USEPA, 19yS 

70 >cars USEPA, I991 

NONCANCER I AT I 

USEPA. IPPI. lkmun lkallh Evsllution hlanual, Supplcmn~al &idance: 

‘Stinrd lkfstd~ F&xeun Faaon’; OSWER Direai\e 9XS.f-03. 

LISEPA. 199.5. Regia, N Suppkmnlal Gudpnec to RAGS. Bulktin %o. 3. Noxcmkr. 

61 y.ac* IUSEPA. 1991 

CANCER RISK = IWAKE (mglkgday) x CANCER SLOPE FACTOR (mg/kgdny)-I 

IIAZARD QtlOTlElvr = INTAKE (mg/kp;day) I REFERENCE DOSE (mgikgday) 

IhTAKE = CXx IRxEFXEDJCF 

RR x AT x 36S days/yex 



TABLE E-26 

INGESTIONOFCROUNDWATERAS DRINKING \\'ATER(UNFILTERED SMIPLES) 

CIIILD RESIDENT 

SITE14 

RIILTON,FLORDIA 

CARCINOGENIC EFFECTS 

I WATER UNITS INTAKE CANCW SLOPE CANCFX RISK 

Arsenic 

COhlPoIJND CONCENTRATION 

0.31 UGlNTER 

INCFSTION FACTOR 

(nag/kg-dnv) (mglkg-day)--1 

1.7E-06 1.5 

TOTALCANCERRISK 

INCFSTION 

2X-06 

3506 

NONCARCIKOCENIC EFFECTS 

CO.\lPOLJm 

WATFR 

COSCE~TRATIOS 

LXITS ISTAKE RF.FERMCE IIAZARD 

ISGFSTIOS DOSE QUOTIEM 

(tug/kg-day) (mg/kg-day) ISGFSTIOS 

Arsenic 0.31 UGIIITEK 2.OE-OS 3.0~~04 6.6~.02 

TOTALIIAZARDINDEX 0.07 

. 

.> .- > 



TABLE E-27 

DIRECT COXTACT WITH AND IM’IDENTAL IiXVGESTl01\’ OF SURFACE SOIL _ CENTRAL TEWEWI 

ADIJLT RESIDENT 

NAS W1ITING FIELD 

MILTON, FIELD 

StTE I4 

EXPOSLfRE PARAMETERS EQUATIONS 

I PARANETER Sl~lBOL 

CS 

IR 

FI 

AF 

ABS, 

SA 

DA,, 

CF 

CF 

BW 

EF 

ED 

AT 

VAL”, 

chemical-rpecifis 

5D 

IaJR 

0.2 

chemical-rpeciR< 

w-m 

chemical-rpccifi 

I .00E-09 

I .OOE4X 

70 

3.50 

70 yals I&EPA, I’991 

7 years USEPA, IW? 

UKtTS SOURCE 

lemical-rpecilic 

mp!day t!SEPA. 1996 

unilless IJSEPA, 1995 

mglcm’-event tJSEPA. 1992 

uniltess USEPA, IW5 

cm’ USEPA. 199: 

mghd-even1 uSl:I’A. 1992 

Lglug Organic cmversion 

kdmg Inorg&- cowersion 

kg USEPA. 1991 

h~r:yar IJSEPA. 19z 

?‘wl% USEPA. 1992 

l- 

- - 

CANCER RISK = INTAKE (mglkg-day) P CANCER SLOPE FACTOR (mglkg-day).’ 

llA7,ARD QUOIIENT = INTAKE (tnglkg-day) I REFERENCE DOSE (tngllig-day) 

INTAKE-,Nc~H,oN = CS slR~I~.x5Xs EF .xEU 

HW s AT s 365 dayalyr 



TAHLE E-27 

DIRECT CONTACT WITH AND IKCIDENTAI. IK‘GESTION OF StIRFACE SOIL - CENTRAL TENDENC\ 

ADULT RESIDENT 

NAS \t’llITING FIELD 

MILTON, FIELD 

SITE I4 

CARCINOGENIC EFFECTS 

INOHGANK OH SOIL I!NITS Ih-TAKE OHAL CANCER HISK DKMIAL INTAKE DEIWAL CANCER RISK TOTAL 

COM’OI~ND ORGANIC CONCENTRATION INGl?STlON CSP INGESTION ABS 111 DERMAL CSP (21 DERMAL CANCBR 

I/O 4.3 (IllKlkgdry) (Ing/kq,dn) j’ (mglkgd~~) (WWW” RISK 

Al%dC I 4.3 mg/kg 2.9~~07 I .5 4.4E-07 0.001 5.98-09 1.5 8.8E-09 4.5E-07 

SLrhlRlARY CANCER RISK 9E-07 2E-08 9E-07 

(I] USEPA Region IV guidance specifier. absorption factors of 1 I for organics and 0. I % for inorganics (November 1995). 

12) Calculated from oral CSFs. 

NONCARClNOCEI\‘IC EFFECTS 

ISOHGASIC OR SOIL UNITS ISTAKE 

CO\IF’OUHD ORCASIC COWCl?h-fRATlON IXCESTIOS 

110 (mg/lyduy) 

Aluminum I 23800 me/kg 1.6E-02 

Arsenic I 4.3 mglkg 2.9E-06 

Iron 1 MOO mg/kg l.IE-02 

hnganese I 519 mplkg 3.8E-04 4.7E-02 1 O.OOSl 0.001 1 7.7E-06 1 1.9E-03 1 0.0041 0.012 

SU3IXIARY IIAZARD lh’I)EX 0.11 I 0.041 0.1 
[II USEPA Region IV guidance speciliea absorption factors of I % for organics and 0. I% for innrganics th’ovember. 19951. 

[2] Calculated from oral RIDS. . 

(llIgIk?.da)-) ISCKSTIOh’ (mg/kds>, (lllg,/k&l~) WR\IAL OClOTlEh’T 

I .ol5+00 0.016 0.001 3.3E-04 2.OE-01 0.002 0.018 

3.OE-04 0.010 0.001 5.98-08 2.9~~04 O.DOClZ 0.010 

3.OE-01 0.036 0.001 2.2E-04 6.OE-03 0.04 0.072 

ABB-Environmental Scnica. Inc. 

NWCLxlS 

J/21/98 



TAME E-28 

Dl,RECT CONTACT WITit AND INCIDENTAL INGFSTION OF SL’RFACE SOIL - CES’I‘R>\I. TESDF:NC\ 

CIIILD RESIDENT 

NAS WHITING FIELD 

MILTON. FIELD 

SITE 14 

MPOSVRE PARAMETERS 

-l-- 

Sl’hlBOL 

cs 

IR 

FI 

AF 

SA 

ABS 

CF 

CF 

IIW 

BW 

EF 

ED 

ED 

Sfb.3, 

D.%,t 

AT 

AT 

her 

VALLE 

chemical-specific 

50 

1002 
0.2 

age-specific 

chemical-specific 

I ooli-06 

I .Wl.u9 

IS 

age-specific 

3.x 

2 

age-rfxcific 

M2.R 

chemical-spcific 

UhlTS SOUBCE 

hemical-specific 

mg/day USEPA. 1996 

unitless IJSEPA, 1995 

mglcm2cvent USEPA. 1992 

cm* USEPA, l9g9 

unitkeos USWA. I’)95 

kglmg Inorganic conversion 

kghlg Organic convcnion 

kR (ISEPA. 1991 

kg USEPA. l91M 

days/year 1 I) IWPA. IWh 

)ears USEPA. IW? 

yeas ASSUlIlptiOll 

cm:-ycar/kg GIR -Tahk (‘-5% 1’SEI’A. 195 

mplcm’ivent LWEI’A. I!??? 

70 
7 

)-ears lWl’A, 1991 Where: 

ps (USEPA. 1992 

oximity to Xtilton) states chat there is 0.01 inches of rain for 

riny da)s require indoor rcsuiction. 

t 

EQUATIONS 

CANCFR RISK = INTAKE (nag/kg-day) x CANCF.R SLOPE FACTOR (wW,-day”’ 

IIAZARD QUOTIFJYT = INTAKE (mglkpl-day) I RwFXFJWE DOSE (Wkg-dqv) 

SA,:WJ = SUiU (SA x FJ) 1 WV) 

I)&., = CS x M x AHS x CF 

ABB-Envivxamwal Services. Inc 

NWCLXIS 

4/21198 



L , .  

TABLE E-28 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SC’RFACE SOIL _ CESTRAL TENDENCI 

CHILD RESIDENT 

NAS WttITING FtELD 

MILTON, FIELD 

SITE 14 

CARCINOGENIC EFFECTS 

At-Stllk 

INORC.AhlC OR SOIL C!lTS INTAKE ORU. CANCER RISK 0EFtAlu INTAKE DERhLU CANCER RtSK TOTAL 

ORGMlC CONCYlTlR4llON IXFSTION CSF INGESTION .us IU DERMAL C-W 121 DERMAL CANCfX 
110 4.3 (ong~kg-da~, (mglkg-dn$’ (m&-da\) Wtikb-%S RJSK 

t 4.3 mglkg 3.9E-07 1.5 5.9E-07 0.001 7.8E-09 1.5 1.2E-08 6.OE-07 

SUhlhlARI’ CANCER RISK 1E06 2E-OU 111-M 

I 
[II USEPA Region IV guidance specifiis absorption facton of I W for organics and 0. I% for inorganic% (November l’995t. 

121 Calculated from oral CSFs. 

~OMXRCISOGESIC EFFECTS 

I 1 IMMtG~\lCOR 1 SOIL I lWTS I IST.4 KE 1 ORAL 1 IIAUlUl 1 DEK\L\I. 1 IXTAKE I I)ERMUU. I DAZARD i TOTAL i 
To\IPOINl OR(:Ah’lC a~Nasnl4lloS IScwlloN Rm QUOllEhT AM 111 DERIL4L i0-n 14 Q1wlEhT 1IAZARD 

110 (mglkp-da:) (mglkg-da?) IKtiFSTKxN (mglkg.dq\) (mglkg-dm) DERMU QlWllFAT 

Aluminum I 2.Nwo mglkg 7.6E-02 I.OE+Nl 0.076 0.001 l.SE-03 Z.OE-01 O.M)756 0.084 

Arsenic I 4.3 mgkg I .4E-05 3.OE-04 0.046 0.001 2.7E-07 2.9~~04 0.00094 0.047 

Iron I l5fioo mglkg 5.1 E-02 3.OE-01 0.168 0.00 I 1 .OE-03 6.OE-03 0.16736 0.336 
Xhngmc* I 559 nigkg 1.8E-03 4.7E-02 0.03R 0.001 3.6E-05 I .9E-03 0.01870 0.057 

Sl’.\i>l.\RS Il..\ZARD ISDEX: 0.3 0.19 0.5 

(I1 USEPA Region IV puidancr sprcif& absorption factors. of I% for organicr and 0. I’? for inoganics (Soxemhzr 19951. 

121 Calculaed from oral Hflls. 

ABB-Fnvimnmental Services. Inc. 

. . 
.) 



TABLE E-29 

DIRECT COSTACT WITH AND INCII~ENTAL IXESTIOS OF SI’RFACE SOIL - CEXTRAI. TE;\‘I)EX’(‘\ 

OCCUPATIONAL WORKER 

NAS U’IIITINC FIELD 

MILTON, FIELD 

SITE I.4 

EXPOSURE PARAMETERS 

I PABAMETER SIMBOL 

AT 

AT 

lW3’A. 1992. Region 6 hlemor;mdum: Cent4 Tendsnc\- and RSK Exprxurs I’ammetsrr. 

C%EPA. 1995. Supplement4 GuiLncc to R‘\\(;S : Reeim IV. Hum;m Hwlth Risk Assessment Hulktin so. 3. 

USEPA, I’XW. E\p<wre Factors Hnndhwk. 1996. 

EQUATIONS 

CANCER RISK = INTAKE (mgkg-day) s CANCER SLOPE FACTOR (mglkg-da!)-’ 

IIAZARI) QUOIIENT = INTAKE (wgkg-day) I REFERENCE DOSE (nlgkg-day) 



TABLE E-29 

DIRECT COWACT \IITll AXD IN(‘IDE&TAL INGESTIOH OF SI’RFACE SOIL . (‘EXTRAI. TEWEW\ 

OCCWATIONAL WORKER 

NAS WIIITINC FIELD 

MILTON. FIELD 

SITE IJ 

CARCINOGENIC EFFECTS 

IKOItGANIC OR SOIL (‘NITS IKTAKE OUAL CANCER RISK IXHXIAL INTAKE IxmhlAL CANCER RISK TOTAL 

CONPOUND ORGANIC CONCl?IYTlUTION I;\‘GESTION CSP INGESTION ABS 111 DERklAI. CSF 121 I)ERhlAL CANCER 

I/O (mg/kgda)) (m&da))” (ttlR/lqday) (whdv)” HISK 

Wenic I 4.3 mg./kg I .4E-07 1.S 2.OE-07 0.001 2.3-E-09 1.1 3.2E-09 2.1E-07 

SUhlhlAKY CAKCI:R RISK 2E-07 3E-09 215-117 

I] USEPA Rqion IV guidance specifier absorption factors of I PE for organics and 0. I % h im~p&s (Nwemher 19951. 

21 Calculated from oral CSFs. 
I 

KOSCARCIXOGENIC EFFECTS 

ISORGAXIC OR SOIL I’MTS ISTAKE 

CO~II’O~‘HrJ ORGANIC COSCRM~\TIOB ISl:ESTIOs 

I/O (Il,gikgda), 

Aluminum I ~ZXOO mg/kg 5.8E-03 

Arsenic I J.Y mglkg l.lE-06 

Iron I I~SIM mplkg 3.9E-03 

wul~rnW I 119 me/kg I .4E-04 

SI’M~IARI’ IIAZARD IWE> 

[I] I’SEPA Region IV guidance specifier ahsorption facbn of I ‘? for orpnicr and 0. I % for inorpnics (Swsmhcr IG?Ul. 

[:I Calculated from oml RfDs. 

ORAL IIAzAHB l)ER\lAl. ISTAKE IW3~W~l. IiMARD TOTAI. 

It”) QUOTIEHT AllS 111 BRHXIAL nm 121 QUOTIBNT IIAZAWD 

(Inglkgda>, INGESTION (tng/kgdu>) (,ug/kgdw,) t)ElUfAL QLIOTIKNT 

I.OE+OO 5.8E-03 0.001 9.3E-05 Z.OE-01 4.7E-04 6.3E-03 

3.OE-04 3.58-03 0.001 I .7E-08 2.9E-04 5.8E-05 3.6E-03 

3.OE-01 I .3E-02 0.001 6.3-E-05 6.OE-03 I .OE-01 2.3E-02 

4.7E-02 1.9E-03 0.001 -.- ’ .‘E-06 I .9E-03 I .2E-03 4.IE-03 

0.03 0.01 0.0 

ABB-Ekironmental Services. Inc. 

Newct.xk 

J/21198 



TABLE E-30 

INGESTION OF GROUNDWATER AS DRINKING WATER (~WFIL1FRED SAMPLES) (CENTRAL TENDENCY) 
ADULT RESIDENT 

SITE 14 
MILTON, FLORIDA 

EXPOSURE PARAMETERS 

PARAMFXER SYMBOL VA IUE 

CONCENTRATION WATER cw chemical-r@fic 

IHCFSTION RATE , IR I.J 

BODY WEIGHT RW 70 

CONVERSION FACTOR CF 0.001 

EXPOSC’RE FREQLIENCY EF 3% 

EKt’OSURE DURATIOh’ ED 7 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 7 

USEPA, 1991. Human tk&h Evaluation hlanual, Suppkmen(al Guidance: 

‘Standard Defauh Exposure Faclon’: OSWER Directive 9285.643. 

USEPA. 1995. Region IV Suppkmenlal Gudwct: lo RAGS. Bulktin No. 3. November. 

SOURCE 

Iw3’A, 199s 

LWPA, 1991 

USEPA. 1995 

USEPA. 1995 

L6EPA. 1991 

USEPA. 1991 

CANCER RISK = INTAKE (mg./k~-day) x CANCER SLOPE FACTOR (mg/kg-day)-1 

IMZARD QL’OTIENT = INTAKE (m~ikg-day) / REFERENCE DOSE (m&+.+9 

INTAKE = CWx tR x.EtbED_d2’ 

R\\’ Y 4T x 365 Lyr@-ar 

Nole: For non-arrinogenk dTecls, AT = ED. 



TABLE E-30 

INGESTION OF GROUNDWATER AS DRINKING \\‘ATI:.R (UNFILTERED SMWLES) (CEh’TRAL TENDENCY) 

ADULT RESIDENT 

SITE 14 

RIILTON. FLORIDA 

CARCINOGENIC EFFECTS 

\\‘ATFB UNITS INTAKE CANCFR SI,OI’E CANCER RISK 

COhlPoum CONCt3TRATION INGFSTION FACTOR INGtSTION I 

Arsenic 0.31 UG/t,tTER 5.9E-07 I.5 8.9&07 

TOTAL CANCER RISK 9F07 

h’OSCARCIKO(;EKIC EFFECTS 

I WATFB t3TTS IXTAKE RFSFXEh’CE IIAZARI) 

C0hlPoLN~ COSCE~TRATIOS INGESTlOX IX)SE yUOTln’T I 
(mglkg-day) (n,g/kR-dav) IXGFSTIOIN 

Arsenic 0.31 UC/LITER 5.9E-06 3.OE04 2.OE-02 

TOTAL IIAZARD INDEX 0.02 

LND = no data available. I 



T.4RI.E E-31 

INGESTION OF GROUNDWATER AS DRWKING WATER (UNFTLTERH~ SAMPLES) (CFNTRM. TENDEW\‘) 

CIIlLD RESIDENT 

SITE 14 

MILTON, F’LORDIA 

EXZOSURE PARAMETERS 

r 
PARAMETER SYMROL VALUE Lb’lTS SOURCE 

CONCEhTRATION WATER cw chcmicdl-spxific ug lib CANCER RISK = IhTAKE (mg/kgday) x CANCER SLGt’E FACTOR (mg/kgda))-I 

INGESTION RATE IH 0.7 IiCC,~ ‘da! CISEPA. 1995 

ROD\ WEICttT BW IS b I!SEPA, 1991 IIMARD QUOTlElrT = tKt’AKE lmglkgday) I REFERENCE DOSE (mg/kgday) 

COXV’ERSION FACTOR CF 0.001 w’*E 

ESI’OSURE FREQUENCI EF 3.w dqs >ear l&El’A. 1995 

EXt’OSURE DURATION ED 2 >cars USEPA. I995 IM‘AKE = CL!.x IRs ELrEDxCE 

AVERAGING TthlE RN x AT x 365 d&year 

CANCER AT 70 >cars lWiPA, 1991 

NONCANCER AT 1 \cars USEPA. 1991 

l&EPA. 1991. Human lknhh E\mlun&m hlanual, Supplcmcnbl Guklan~: 

‘“Starxbd Default Exposuc Fadon’; OSWER Dircchc 9285.f43. Nolc: For nonwclnn@c elTwl% AT = ED. 

LISEPA. 1995. Rcpicm N Suppknrnml Gudlnn 10 RAGS, Rulk:in No. 3. Sovcmb. 



. TABLEE- 

lNGESTIONOFGROUND\VATERASDRINKING WATER(UNFILTERED SAMPLES)(CENTRALTENDENCY) 

CHILD RESIDENT 

I 
SITE14 

MILTON,FLORDIA 

CARCINOGENIC EFFECTS 

I WATER UNITS INTAKE CANCER SLOPE CAiWFR RISK I 
I COhlPolJNTl CONCENTRATION INGESTION FACTOR INCFSTION I 

AWXliC 

i 

0.3 I LWLITER 

(mglkg-dsg) (mglkg-day)‘-1 

4.OE-07 1.5 

TOTALCANCERRISK 

S.9E-07 

6507 

NONCARCINOGENIC EFFECTS 

1 WATFX UKITS lXTAKE RFSEXEZSCF 1 IIAZARI) 

I coxIPoLnl) COSCFSTRATIOS EVGFSTIOS DOSE QUOTIMT 

(mglkg-day) (q/kg-day) ISGFSTION 

Arsenic 0.3 I ~‘GILJTER 1.4E-05 3.0~~04 4.6&02 

TOTALHAZARDINDEX 0.01 

-_ 
I 3 .> 



\ i APPENDIX F 

ECOLOGICAL RISK DATA 



Table F - 1 

Summary of Bioaccumulation Data 

Analyte 

VOLATILES [g] 

Remedial Investigation Report 

Site 14 

Naval Air Station Whiting Field 

Milton, Florida 

Bioaccumulation Factor [a] 

Invertebrate [c] 1 Plant [dj 1 Mammal [e] 1 Bird If 

Methylene chloride 1.3 NA NA NA NA 

SEMNOLATILES 

Chrysene 

bis(2-Ethylhexyl)phthalate 

5.1 3SE-02 3.9E-03 7.5E-02 NA 

5.1 5.OE-02 8.7E-03 1.9E-01 NA 

MORGANICS 

Aluminum 

Manganese 

Vanadium 

NA 

NA 

NA 

7.5E-02 [i] 

2.OE-02 [i] 

1.2E-01 [i] 

KOE-04 u] 

S.OE-02 b] 

l.lE-03 b] 

7SE-02 [k] 

2.OE-02 fjc] 

I .2E-0 1 [k] 

NA 

NA 

NA 

NOTES: 

Units for bioaccumulation factors (BAFs) are mglkg (wet) tissue weight over mglkg (dry) soil weight for invertebrates and plants. 

The BAF units for small mammals end small birds are mg/kg (wet) tissue weight over mglkg (wet) food weight. 

Log L values are from the Superfund Chemical Data Matrix WSEPA, 1993), unless otherwise noted. 

The value is an average BAF for semivolatiles measured in earthworms (Beyer. 19901 , unless otherwise noted. 

Dry weight values were converted to wet weight assuming earthworm are 80% water (BAF,,, Wa,sht = BAF,,, wsier,t/ 0.2). 

Plant BAF were calculated using the following equation presented by Travis and Arms (1988) unless otherwise noted: 

log (Plant Bioaccumulation Factor) = 1.588-0.578 flog K,,). The calculated plant BAF value was converted from dry weight to wet weight 

by dividing the BAF by a factor of 0.2 (assuming 80% water content of plants) (BAF,.,,, Wipht = BAF,,,, Wsioht/ 0.2). 

Mammalian BAFs were calculated using the following equation from Travis and Arms (19881, unless otherwise noted: 

log BTF fbiotransfer factor) = Log K,, - 7.6. 

To convert from BTF to BAF, the calculated log BTF is first transformed to base 10 than multiplied by the average ingestion 

rates for nonlactating and lactating test animals (12 kg/day). BAFs are converted from dry to wet feed weight by dividing the BAF 

by a factor of 0.2 (BAF,.,., wOipkt = BTF l l 2 mgldayl0.2). There is an uncertainty involved in using this equation for PAHs because the study 

by Travis and Arms (1988) did not use PAHs in the regression analysis. 

For semivolate analytes with Log K,, less then 5 flog K,, < 51, the BAF was assigned a minimal value of 0.15. 

Bioaccumulation data are generally lacking for birds. Therefore, there is uncertainty associated with estimating body dose for birds without 

considering what chemicals may have bioacumulated in prey-item tissue. 

No BAFs were calculated for volatile organic compounds because available evidence suggests that these analytes 

do not bioaccumulate (Suter, 1993, Maughan, 1993). 

ATSDR (1993) Toxicological Profile for Naphthalene. 

Prey-specific value is not available. The value shown is the small mammal BAF for this chemical. 

Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water composition of plants. 

Value derived from BTFs. presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by 

multiplying by food ingestion rate of 12 kg/day dry weight. 

MBAFl4.xls 1 10/28/1999 



I Table F - 1 

Summary of Bioaccumulation Data 

Remedial Investigation Report 

Site 14 

Naval Air Station Whiting Field 

Bioaccumulation Factor [a] 

Analyte ‘ez L 1’4 Invertebrate [cl 1 Plant [d) 1 Mammal [e] 1 Bird 19 

Notes: 

Log Kow = Logarithm transformation of the octanol/water partitioning coefficient. 

NA = not available. 

BAF = bioaccumulation factor. 

mg/kg = milligrams per kilogram. 

BTF = biotransfer factor. 

PAH = polynuclear aromatic hvdrocarbons. 

> = greater than. 

< = less than. 

% = percent. 

References: 

ATSDR, 1993, “Toxicological Profile for Naphthalene and 2-Methylnaphthalene,” Agency for 

Toxic Substances and Disease Registry, U.S. Public Health Service. 

Baes, C.F. III, R.D. Sharp, A.L. Sjoreen, and R.W. Shor. 1984. “A Review and Analysis of Parameters for 

Assessing Transport of Environmentally Released Radionuclides through Agriculture.” 

ORNL-5786. U.S. Department of Energy, Environmental Sciences Division Oak Ridge, Tennessee: 

Oak Ridge National Laboratory (September). 

Beyer, W.N. 1990. “Evaluating Soil Contamination.” Biological Report No. 90121. U.S. Department of the 

Interior, Fish and Wildlife Service. Washington, D.C. 

Diercxsens, P., D. deWeck, N. Borsinger, B. Rosset, and J. Tarradellas. 1985. “Earthworm Contamination 

by PCBs and Heavy Metals.” Chemosphere 14:51 l-522. 

Levine, M.B., A.T. Hall, G.W. Barrett, and D.H. Taylor. 1989. “Heavy Metal Concentrations During Ten m 

Years of Sludge Treatment to an Old-Field Community.” Journal of Environ. Qual. 18:41 1-418. 

Maughan, J.T. 1993. Ecological Assessment of Hazardous Waste Sites. New York: Van Nostrand Reinhold. 

Pimentel, D.D., M.N. Culliney, G.S. Stoewsand, J.L. Anderson, C.A. Bache, W.H. Gutenmann, end D.J. Lisk. 1984. 

Cadmium in Japanese Quail Fed Earthworms inhabiting a Golf Course. Nutr. Rep. Int. 30:475-481, 

Suter, G. W. 1993. “Ecological Risk Assessment.” Chelsea Michigan: Lewis Publishers. 

Travis, C.C., and A.D. Arms. 1988. “Bioconcentration of Organics in Beef, Milk, and Vegetation.” 

Environ. Sci. Tech. 22:271-274. 

U.S. Environmental Protection Agency (USEPA). 1985. “Environmental Profiles and Hazard Indices for Constituents 

of Municipal Sludge: Lead.” Office of Water Regulations and Standards. Washington, D.C. 

U.S. Environmental Protection Agency (USEPA). 1993. Superfund Chemical Data Matrix ISCDM). Washington, D.C. 
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’ Table F-Z 
Ingestion Toxicity Information for Wildlik 

RUFS Report, Silt I4 
NAS Whitins Field 

@Ron. Florida 
El&Cl Chemiul I 

_ _ _ 
Tat Specia i I Tat Type 

0iATli.E OkdANlC COU;dllEjii~ 
ethylene chloride rut Oral LDw 

WI Oral LDw 
Rabbit Oral LDwt 
RI Oral (chronic) 
Rat Oral (subchronic) 

EMIVOLATILE ORGANIC COMPOUNDS 
cn.&r)pyrme Mowc Orll 

UCUSC Oral (subchronic) 
hrysene Rodmu Oral (chronic) 
s(2-Ethylhexyl)phlh~l~te Itat Oral LDrt 

Rll Oral 
RI1 Old 
Rat Oral 
Rnt Oral 

R* Oral 
Rx1 Oral 
ualre OreI LDw 
UWJle Oral 
UWSC Oral 
UCUSC Oral 
ULWSe Oral 
UOtUC Oral 
Rabbit Oral LDw 
Guinu pig Oral LDs 
Guinu pig Oral 
Uamm9l Oral 
MUllill*l 01al 
UOWC OIal LDw 
Mwe Oral (n&h&c) 

4ORGANlC ANALYTES 
luminum 

Imngm= 

‘mrdium 

UOtW Oral (chronic) 
Rx1 Oral (subchronic) 

Ral Oral LDrl 
UOWC Oral (subchronic) 
UOIUC Oral (chronic) 

Rat Oral LDUI 

R8l Oral LDs 
RI! Oral (mbchmnic) 
RU Oral (chronic) 
Guinea pig Otal LDw 
Monkey Oral (chronic) 
Rodenwliv~tock Oral (subchronic) 
U0LU.Z Oral (s&chronic) 
Japanese quail Oral LDvl 
r.touse ol+ip LDSO 

Ral Oral (&chronic) 
Rx: Oml (sub&tonic) 
Chicken Oml (nrbchmnic) 

Duration 

NR Uonrlily 
NR hlortality 
Nil Mortality 
2 ye.0 Liver toxicity 
3 months Mortality. blood chemistry. hittopathalogy 

RTECS. 1994 
RTECS, 1994 
RTECS, 1994 

USEPA. 19841 

[ .. @I MacKenzie and An&w. 1981 
ATSDR, IWJ 
Eisln. 1987 
RTECS. I993 
RTECS. 1991 

[:i 511 RTECS, I993 
RTECS. IWJ 

Multi-gencraionrl 
6 months 
NS 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

I3 WeCkl 

Monalily 
Carcinogenicity 
Uorulily 
Rcpmductive elT&s 
Repmductive elTccU 
Rcproduclive clTcccetr 
Reproducdve elTects 
Reproductive elTects 
Reproductive elTccls 
Momlily 
Reproductive cffccls 
Reproductive c(T&u 
Reproductive elTecU 
Reproductive elTslr 
Reprodtiive effm 
Uorulily 
Matiality 
Reproductive ellcda 
Reproductive crrku 
Reproductive &ecu 
Mortality 
Rmal cITeas 

7,14p 

1 --::.ril 
W”J 

17.200 
10.ooo 
9,766 

RTECS. 1991 
RTECS. 1993 
RTECS. 1991 
RTECS. 1993 
RTECS. IWI 
RTECS. IWI 
RTECS. IW3 
RTECS. I WI 
RTECS. 1993 
RTECS. IWJ 
RTECS. 1991 
RTECS. IWI 
RTECS. 1991 
RTECS. I WJ 
RTECS. IWI 
RTECS. 199) 

JO.000 
78.880 

4.200 
SO 

1.m 
2.040 

34,ooa 
26,000 

20,oDo 
20,ooo 

[y-'iii I[c~ -- _..- 
IO0 

II33 I 
I40 

4,oso 

j%) NIOSIi. I983 
Bemuui. VI d 11, I989 
Su. N I, I9B4 
ATSDR, I9908 
ATSDR. 19% 
ATSDR. 19901 
ATSDR. I9901 

iti01 ATSDR. l99Oa 
ATSDR. I9908 
USEPA, 1984b 

ATSDR. 19901 
Cunningham cl al, I966 
Giuwtsor and Murray. 1982 
Ilill. E F , n al. 1986 
ATSDR. l99Ob 
Swic. D , a ni , iPl6 

ii Domingo. J I.. e( II, 1986 
Ii I Berg. L R , et 11, 1961 

Reduced body weigh1 Sain of newbomr 
Reduced gmti 
Mat&y 
Delayed gmwb of Iala 
Monalily 
Uorulity 
Mortality 

I 2-3 gmemlioru 

I5 days 
NR 
90 days 
103 we&¶ 
NR 
20 days 
20 days 
101 we&s 
NR 
I8 months 
IO days _ 2 
I80 days 
S dafi 
Oxr !IC 
2 mall*, 
31 days 
6 weeks 

410 
223 

iii81 I 
htosulity 
Mowlily 
Weakness. rigidity 
Decruced pdl nte 
NOAEL for monalily 
Mortality 
Mortality 
Hrprcauion 
Development erra 
Dccrare in eg&yinR 

400 

ii1 
I 



NOUS 
LDIU = Dose resulting in SO% mortality in test population 
BW = Body weight 
NOAEL = No Observed Adverse ElTtcl Level 
LOAEL = Lowest Observed Adverse EtTcct Level 
NR = Not reported 
[a) Selected RTVs are bored. Lethal and sublethal RTVs are chosen based on the data hierarchy discussed in Section 7 S I 
[bl Value for benw(a)pyrene chosen u a wrrogate for all PAtIs Chemical-speciiic toxicity studies for ecologically significant endpoints are lacking for other PAlIs 

Sublethal RTV for benw(a)pyrene is equal to the LOAEL value because the toxicity test is multi-generational 
[c] Sublethal RTV for aluminum is equal to the LOAEL value because the toxicity lest is mulli-(lcneralional 

.” 



Table F -3 
RTVs Selected for Ecological Risk Assessment la] 

Units (mg/kgBW/day) 

RUFS Report Site 14 
NAS Whiting Field 

M;ltnn Clnri& 
II&“&h I B”.IYY -- 

Small Mammal fb] : Small Bird [cl Predatory Mammal Id1 Predatory Bk LLkl- 
Compound Lethal Sublethal Lethal Sublethal Lethal Sublethal Lethal Sublethal _ 

‘Volatile OrRlnie Compounds 
Metbylene chloride 320 5.3 600 5.3 - 

! Semivolatile Organic Compounds - 
bis(2-Ethylhexyl)phthalate 160 3.5 160 3.5 

ChrySCOC 12 [fj 10 [q 12 [fl 10 [q - 
Inorganic Compounds 

Aluminum 
Manganese 
Vanadium 

Notes: 

- 
740 425 740 425 

2.300 620 
3.1 8.4 9.6 1.1 

2.300 620 

3.4 8.4 9.6 1.1 _ 

[a] Lethal and sublethal RTVs correspond to the boxed values presented in Table F-2. 
[b] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the cotton mouse or the short tailed shrew. 
[c] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the eastern meadowlark. 
[d] These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the red fox. 

When no data were available, the small mammal values were used as a surrogate. 
[e] These RTVs represent chemical concmtrations that are not anticipated to result in adverse effecu for the red-tailed hawk. When no data 

were available, the small bird values were used as a surrogate. 
[fl The value for benzo(a)pyrene was used as a surrogate. 

RTV-SUMMZ.‘AKI 1 04/21/98 



Table F-4 
Summary of Tox’icity Data for Plant Receptors 

RI/R.4 Report. Site I4 
NAS Whitine Field 

Milton, Florida 
RW 

* i cbcaiul 
I Reference fa] insoil 
, (IsaRu) 
I VOLATILE ORCANICS 
I,M.xhyime chloride Hulzebos et al., 1993 >I,000 

!SEMI-VOLATILE ORGANIC!3 
I bis(t-Etbylhexyl)phtbalate 

ChryXllc 25 lb1 

I INORGANICS 

I Aluminum 
1 Manganese 
,Vimdium 

Will and Suer, 1994 50 
Will and Suter. 1994 500 
Will and Sutn, 1994 2 

Notes: 
[a] Phymtoxicity benchmarks from Will and Sutef (I 994) are derived by rank ordering the LOEC values and then picking a number that approximates 

the IM percentile. Values from Hulzebor et. al. (1993) represent 14-growth EC505 for Lanuca sativa in soil 

[b] Value for acenaphthene used as a sumqate. 



,___ . . -- .._ -- .._. ---- ._...... - . . . -_- ..__. 
Chemical Test 

Type 

VOLATILE ORGANIC C~IMPOUNDS 
Methylene chloride Soil Test 

SEMIVOLATILE ORGANIC COMPOUNDS 
bis(2-Ethylhexyl)phthalate Soil Test 
Chrysene Soil Test 

INORGANIC ANALYTES 
Aluminum NA 
Manganese NA 
Vanadium NA 

Summary of Toxicity rrestrial Invertebrates 

RVRA Report, Site 14 
NAS Whiting Field 

Milton Florida _ ..____........._...__...... .._.. . . . . ...! . . . . ..-..__..... . . . . . .._...._..._.~..~~...... ..- _... .._........._..... . ~.. . - 
Test Test Chemical Effect RTV 
Duration Species Concentration (m&d Reference 

(wW 

14 day E. foetidu 140 LC50 150 [a] Neuhauser et nl., 198s 

l4day 
l4day 

4 test species 

E. fiefida 
2,390 I .c50 

173 LC50 
478 [b] 

34 Ial 

Neuhauser et al., 1986. 
Neuhauser Ed al., I985 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

NOTES: 
[a] Equal to the lowest LCXI in each chemical class, multiplied by a safety factor of 0.2, as described in text. Value for tluorene used for PAlIs. 

[b] Mean of LCYX for four test species (A. rubercufaru, Efietidu, E. eugeniue, and P. excuvu/us) from artificial soil tests; values used for a whole chemical class are multiplied by a factor of 0.2 

(Neuhauser et al., 1986). Value for dimethylphthalate used for phthalates. 

NA = Not available 



Table F-6 

Exposure Parameters and Assumptions for Terrestrial Receptors [al 
Site 14 

Remedial Investigation and Feasibility Study. Site 14 

Naval Air Station Whiting Field, Milton. Florida 

.._... _ SP+?! .._. -. ._ .__ ._. ..___ 
(‘,,,,,I nnl ,I,, 7s. (Smll herb m,mm.l) 

.0x ,,,-I vrlrd rhw * (Smdl omn mmnmal) 

hrrm nrmhr*lurk (Small herb bird) 

hwfi>r (Rcd.w, mmnm,l, 

R.rClm&ilm* - _ tPrul*w W 
NOTES: 

[.&i&&4: 

FNld 

thmls Rm8c site F0irrq.b~ lngcttion Body WoiSht 

Soil (mcs) ED lb1 F=wv ICI Rue W 

._ _ _ .._... WW.. ._. ..__ 
2% 0 I47 I I lHlEM”l II tw’) ,I 1121 

Ill% I, ‘,B I I ,nle~tn, 0 I”,74 11,117 

3% 5 I 6 IWE.,,, ,,,,,, 1, II ,117 

1% 2Y, I I *IIE-ll* 0 74 4 a9 

3% “I”, I 3 7,E.03 0 I13 I w 



Table F-7 
Estimated Chl 
Site 14 

posure to Terre&al Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of in Food and Surface Soil 

Remedial Investigation and Feasibility Study, Site 14 
Naval Air Station Whiting Field, Milton, Florida 

.~XPIQS!!RFCoF(CENTRATION D*T* . . . . . _ _. ._ ._ 
REASONABLE MAXIMUM 

ANALYTE EXPOSURE CONCENlRATlON 

. . @wW- ._._....__...... 

Methylme chloride II OE-01 

Chrysene 3 BE-01 

bis(2.ethylhcxyl)phtbalate 4 OE-02 

Aluminum 248+04 

Mangame 5 6EiO2 

Vanadium 4 2E+OI 

ECPC = Ecological ChcmicJ of Potential Concern 

[a] Bioaccumulation data presented in Appendix F. Table F-l 

ESTIMATED CONTAMINANT CONCENTRATIONS 

IN PRIMARY FOOD ITEMS 

Concmbtion in Conccnbadon in 

Invert lnver~ebrah l-ssw [bl PIMI Plant Tissua [cl 

B*F 181 ..__... h&W ..___ ..___ . k%b’J _____ _..._ - @W’?!8~ .._...____ 

n;a-*z 

0 OEHM 

>.!I:- 03 
OOE+Ot 

2 9E-02 2.9E-0; 

5 oe-02 2 OE-01 &7E-0s 2 ,E-01 

7 SE.02 I txt03 8 OE-04 t9E+OI 

2 OE-02 I IEWt 5 OE-02 2 EEIOI 

I 3E.01 S5Etcm t IE-01 4 6E-0: 

[b] ECPC ccmcmtraticms in invertebrate tissue equals tbc inverlebrale BAF multiplied by the maximum soil cnncmlr.tian of the wntuninmt 

ICI ECPC concentrations in plant tissue equals the plant BAF multiplied by the maximum soil concentration of he contaminwt 

BAF VALUES FOR 

OTHER FOOD ITEMS __.l__l.._._ _ _.. .__- ..^._____._...... . . . . . . . . . . . . . . . . 
Small Smrlt 

Mammd Bitd 

..__._ e&F [8J ..w+l. 
NA NA 

I.6E-of NA 

(.9E-01 NA 

7 w-02 NA 

2 OE-02 NA 

I IF-01 NA 



Table F-7 
: 

Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site I4 
Remedial Investigation and Feasibility Study, Site I4 
Naval Air Station Whiting Field. Milton, Florida 

ANALYTE conon rnO”se Short-tailed Shmw Eastern meadowlath Red fox Red-talled h#w& 

. _. I. _ _ _ __ . 

Mcthylene chloride 2 ZE-05 I IE-04 3.3E-05 I SE.07 I OE-07 

Chrysene 5 OE-03 9 OE-03 3 BE-03 4 4E.05 3 tE-05 

bis(2-ethylhexyt)phthllllc I 7E-04 7 9E-04 2.98-04 S ZE-06 4 OE-06 

Aluminum 9 3E+OI 5 3lTt02 2 IE+O2 I 3EiW 8 2E-01 

Manganese 5 IEtOO 9 6Ew!l 3 4Et00 I 7E-02 I .OE-02 

Vanadium 2.OE-01 I tE+OO 5 tE-01 3 4E-03 2 t E-03 



Table F-8 
: 

Risk from Potential Lethal Effects for Tenestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 14 
Remedial Investigation and Feasibility Study, Site I4 
Naval Air Station Whiting Field, Milton, Florida 

ANALYTE 

Methylene chloride 

Chryrme 

bil(Z-ethylhexyl)phthnlate 

Aluminum 

Mmgmac 

Vmndium 

(SUMMARY.!(AZARDINDEX 

PDE = Potential Dicluy Exposure (mg/kgBW/day) 

RME-Lnhd 

Cotton mouse 

PDE . 
2 ZE-05 

.._... .RT”.. .._. .“Q. 
3 2E102 6 9E-08 

5 OE-03 I 6E+02 3 IE-05 

I 7E-04 I 2EtOl I 4E-05 

9 3E+OI 7 4E+02 I 3E-01 

5 lE+OO 2 3E+O3 2 ZE-03 

2 OE-01 a. I c+- 1 3E.01 

1 .!I@1 

RTV = Relerence Toxicity V&Z (m#kgBW/day) 

Short-tailed shrew 
PDE .._._ !!SV ..________.......___... .!‘Q 

l.lE-04 3 2Et02 1 SE-07 

9 OE-03 I 6E+Ot 5 6E-05 

7.98-04 I2Eifll 6 6E-05 

5.3E+02 7 4Et02 7 2E.01 

9 6EiOO 2 3E+OJ 4 2E-01 

I 2EwJ 3.{C+- 2 OF-02 

Eastern meadowlark 
PDF, ._ _._..... ..~ RTV... IlQ. 

3 JE-05 0 OE400 

3 BE-03 OOE400 

2 9E-04 0 OEwo 

2 IE+02 0 oEwo 

3.4EtOO OOElcQ 

5 IE-01 2 7E.02 X6 E*OO 

2 7E-0: 

HQ = Hmxrd Qwximt (ulculnted by dividing PDE by RTV) 

0412 1198 



Table F-8 
Risk from Potential Lethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 14 
Remedial Investigation and Feasibility Study, Site 14 
Naval Air Station Whiting Field, Milton. Florida 

ANALYTE 

hiethylene chloride 

Chrysene 

bis(Z-ethylhexyl)phthalate 

Aluminum 

MailglUl~Se 

Vanadium 

UMMARY HAZARD INDEX 

PDE = Potential Dietary Exposure (mg/kgBW/day) 

RME-Lethal 
‘\ 
/ 

Red fox 
PDE RTV “Q . . . 

ISE-07 6.OE+oz ZSE-IO 

4.48-05 I 6E+02 2.88-07 

5.2E-06 1.2EtOI 4.3E-07 

I .3E+OO 7.46+02 I .7E-03 

1.7E-02 2.3EM3 7.SE-06 

3.4E-03 6.OE+O2 5.6E-06 

1:: -1,7&o; 

RTV = Reference Toxicity Value (mgkgBW/day) 

1 

1 6. 

Red-falled hawk 
PDE RTV !!!? ..__...... 

I .OE-07 O.OEtO( 

3. I E-05 O.OEtM 

4.OE-06 O.OE+O( 

8.2E-01 O.OE+O( 

I .OE-02 O.OE+O( 

2.IE-03 1.9EiOI l.lE-04 

I l.lE-01 

HQ = llward Quotient (calculated by dividing I’DE by RI V) 

1 
04/71198 



Table F-9 
Risk from Polenrr ublethal EfTccts for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of L s in Food and Surface Soil 
Site 14 
Remedial Investigation and Feasibility Study. Site 14 
Naval Air Slalion Whiting Field, Milton, Florida 

ANALYTI? 

_.., I . . . . .._._........ . I ..-....... 
Methylme chloride 
rhtyrene 
bir(Z-*hylhexyl)phthllale 
Aluminum 
MngMae 
Vanadium 

PDE = PotnliJ Dietary Exposure (m&$3Wldayl 

Cotton mouse 
PDE .._. RrY. 4’ 

2 2E-05 5 1EHm 4 ZE-06 

5 OE-01 3 5EtOO I4E.01 

I E-04 I OEIOI I7E.05 
9 lE+Ol 4 1EKl2 2 2E.01 
5 lEwl 6 2E102 8 2E.01 

2 OE-01 84Fz+cm 2 4E-02 

I 2 JE.01 

RTV = Reference Toxicity Value (mg&BW/dsy) 

Short-talled shrew 

PDE RTV 
I 18.04 5 3EtOO 
90E-03 3 5Ewo 
7 9E-04 I OEM1 

5 3EtO2 4 3Ei02 

9 6EWO 6 2E+02 

I 2EIOO 84Emo 

I .. 
&astern meadowlark 

.._ 119. _. .__ . . .._._ PPE ._. _. ._..._ W! _._... ._.... . ..!W... ..r. 
2 IE-05 J.JE-05 ooew 

2 6E-03 I BE-03 OflEIiN 

7 9E-05 2 9E-04 0 oe+ac 
I IEWO 2 II?102 OOEtOl 

I JE-02 1.4ENJl 0 OEWI 

I4Ebl 5 IE-01 I.IElthl 4 hE-Ol 

I 
I I4E-HW) I 4 BE.Ol 
UQ = Huud Qwti$ (c&&d by dividing PDE by Rm 

0401/W 



Table F-9 
. . 

Risk from Potential Sublethal Effects for Terrestrial Receptors from Reasonable Maximum Exposure Concentrations of ECPCs in Food and Surface Soil 
Site 14 
Remedial Investigation and Feasibility Study, Site I4 
Naval Air Station Whiting Field, Milton, f3orida 

ANALYTE 

Methylene chloride 

Chryscnc 

bis(2-clhylhcxyl)phrhalate 

Aluminum 

Manganese 

Vanadium 

PDE = Polenrial Dietary Exposure (mg/kgBW/day) 

RME-Lethal 

1 

Red fox 
PDE RTV HQ 

I 5E-07 5.3lTtnll 2 81xlI 

4 4E-05 3 SE+00 I 3&O! 

5.2E-06 I OE+OI 5 2&O: 

I x+00 4.3EtO2 3 050: 

I 7E-02 6 2Et02 2.8E-01 

3 4E.03 8.4EtOO 4.OE-0, 

.I G-i 
RTV = Reference Toxicity Value (m@gBW/day 

- 1 

Y > 

Red-tailed hawk 
PVE RTV _ 

I .OE-07 

3. I E-05 

4.OE-06 

8 ZE-01 

I .OE-02 

2. I E-03 l.lE-eOO 

HQ .._.._____ 
O.OE,OI 

O.OEcO( 

O.OEtOl 

0 OE+O( 

O.OE+O( 

I .9E-0: 

I I .9E-0 

l)Q = llarard Quoknt (calwlaled by dividing PDE by RTV) 



Table F-IO 
Estimated Cbroo posure to Terrestrial Receptors from Ingestion of Central ‘Tendency Exposure Concentrations of ECP( + 
Site I4 
Remedial Investigation and Feasibility Study, Site 14 
Naval Air Station Whiting Field, Milton, Florida 

EXPOSURE CONCENTRATION DATA .._...............,.......... . ..-....._....... .,.....__.. _ _......._ - . . -- . . . 
CENTRALTENDENCY 

ANALYTE EXPOStJRl.2 CONCJSTRATlON 

__... .Qw%B> . ..___....... 

Methylmc chloride 4 BE-03 

Chrysme 2 ZE-Ol 

his(2-elylhexyl)phthJnle 4 OE-02 

Aluminum I SE+04 

Mmganae I9Et02 

Vanadium 2 SE+01 

ECPC = Ecologicat Chnicll oCPolndJ Concern 

ESTIMATED CONTAMINANT CONCENTRATIONS 

IN PRIMARY FOOD ITEMS 

Concentration in Concenaation in 

Invert lnvtrtebrrtc Tisu8 lb] PlM1 Plml Tisruo icj 

BAF Id........ kh) . BAF.l~l__...... ..- .._._. h!s!%). - 

,,,“-a, 

0 OEtOO NA 0 OE+O( 

I 6E-02 3.9lc-a3 I 6E-0; 

5 OE-02 2 OE-01 8.-/t-03 2 7%01 

7 SE-02 I IEM 8 OE.04 I 2EtOl 

2 OF..02 17E+OO 5 OE-02 94ElM 

I3E-01 17Eum I.lE-01 3 IE-0; 

BAF VALUES FOR 

OTllER FOOD FFRMS .__.__._ . .._ .._ - ._._.. . .._...-..... _- . .._. _.._ ._.. 
smdt SlIdI 

Bltd 

.MEbL- . 

NA 

NA 

NA 

NA 

NA 

NA 

__. 

Mmd 

_ ..BAFbl 
NA 

itiE- 
l.PE-0’ 
7 5E-02 

2 OE-02 

I IE-01 

[I] Biorcumulation data presented in Appendix F. Table F-l [cl ECPC cnnc~ltratiow in plant Iissue equals the plant BAF multiplied by the muimum soil concentration of due contaminmt 



Table F-IO 
‘. 

Estimated Chronic Exposure to Terrestrial Receptors from Ingestion of Central ‘Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site I4 
Remedial Investigation and Feasibility Study, Site 14 
Naval Air Station Whiting Field, Milton, Florida 

POTENTIAL DIETARY EXPOSURE @+&gBW/day) ldl.~. ._ ... 

I .-- ------.-..---....---.-----.--.-.-.-..-.- -. -------- 
.. .._........ . ._ -. 

ANALYTE Short-talled rhrow Red fox Red-tatled hawk 

_ . 
1 .. Melhylene chloride I JE-05 6 SE-05 2.OE-OS I4E.“4 -; 4E.o.j 

Chrysene I OE-02 6 2E-03 3 2E.01 I 9E-02 I 6E-02 

bis(2-elhylhexyl)phthalate 9.SE-04 9 OE-“4 4.OE-04 2 SE-03 2 6E.03 

Aluminum 5 SE+01 3 4Et02 I JEtO2 7.5Et02 3 3Ei02 

Mlll@tWX 5 7E-01 3 lEaI I OE+OQ 7 4EtOO 5 .%t”0 

Vanadium I 3E.01 8 OE-01 3.4E.01 I .8E+OO I IEwO 

Id] Calculakd by summing the prcducU of individual prey type concentrations and percent in diet. multiplying by the ingestion &and dividing by body weight 

._ 

..$ 
1 



II 
0 

-- 

D
 

F 
.> 



Table F-I I 
Risk from Potential Lethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site I4 
Remedial Investigation and Feasibility Study, Site I4 
Naval Air Station Whiting Field, Milton, Florida 

ANALYTE Red fox 

Methylene chloride 

Chrysenc 

bis(Z-ethylhexyl)phlhalale 

Aluminum 

Manganese 

Vanadium 

PDE RTV 

I.&-04 

HQ 
6.OEt02 2.4E-0 

1.9E-02 12Etol I .6E-0 

2.8E-03 1.6EtO2 I .7E-0 

7.5Et02 7.4Et02 I .OEtOl 

7.4EtOO 2.3E103 3.2E-0. 

I.XEtOO 6.2EtOO 2.9&0 

. I:.--- SUMMARY HAZARD INDEX .--._ _ _.._._ ._ 
PDE = Potential Dietary Exposure (mgkEBW/day) 

CT-Lethal 

s 

I’ -. I. j .3Et0( 

RTV = Reference Toxicity Value (mgkgBW/day) 

) 
1 

*' 

Red-tailed hawk 
PDE RTV . !lQ .._. __. 

I .4E-04 

1.6E-02 

2.6E-03 

5.38+02 

5.8EtOO 

l.lEtOO 1.9EtOI 

OOEiOa 

O.OEtW 

O.OEioa 

O.OE+oa 

O.OE+Oa 

6.OE-02 

6OF.e02 

IIQ = Hward Quotient (calculated hy dividing PDli by WV) 

04/21/98 



. 
I Sublethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentration CPCs in Food and Surface Soil 

Site I4 
Remedial Investigation and Feasibility Study, Site 14 
Naval Air Station Whiting Field, Milton, Florida 

Methylene chloride 

Chrysene 

bi~(2-etbylhcxyl)phth~l8~e 

Aluminum 

Vanadium 

lSUMMARY HAZARt! INDEX _ 

PDE = Potential Dietary Exposure (m@kgBWlday) 

Cotton mouse 
.PDE . Rv! -. 

I 3E-05 5 3Ema 

2 SE-03 3 SE+00 

I 7E-04 I OE+Ol 

5.9EtOl 4 3Et02 

I 7w00 6 2E+O2 

I E-01 8 4EwO 

I I.6fG01 

RTV = Reference Toxicity Value (mpRgBW/dsy) 

Short-tailed shrew 
PDE RTV ,_ ,. !I9 _,_. 

6 SE-OS 5 3E+OO I JE-05 

5 2503 3 SE+00 I SE-01 

7 9E-04 I OEtOl 7 9E.OS 

34Et02 4 lE+02 8 OE-01 

3 2EtM) 6 2Et02 5 2%03 

g.OE-01 8 4E+00 9 SE-02 

I ? 01:.-o I 
HQ = llaurd Quotient 

Eastern meadowlurk 

PDF - RT” 
2 OE-OS 

2 2E.03 

2 98.04 

ME+02 

I2Eicm 

3 4E-01 I It?+00 

Mated by dividing PDE by RTV) 

110 

0 OE~ml 

0 OEIOO 

OOE+OO 

OOE*OO 

OOE+OO 

3 IE-01 

CT- Sublethal 



Table F- I2 
. . 

Risk from Potential Sublethal Effects for Terrestrial Receptors from Central Tendency Exposure Concentrations of ECPCs in Food and Surface Soil 
Site I4 
Remedial Investigation and Feasibility Study, Site I4 
Naval Air Station Whiting Field, Milton, Florida 

_ _ 

ANALYTE 

Methylenc chloride 

Chryscnc 

bis(Z-cthylhexyl)phthalatc 

Aluminum 

Manganese 

Vanadium 

&i_MARY HAZARD INDEX - 
PDE = Potential Dietary Exposure (mg/kgRW/day) 

.I 

CT- Subletha! 
.u > 

Red fox 
PDE RTV t1.Q .._. 

8.E.08 5.3Etoo I .7E-08 

2.5E-05 3.5ElOO 7.2E-OC 

5 2E-06 I .OE+O I 5.2E-07 

8.2E-01 4.3Et02 I .9E-03 

5 BE-03 6.2E+02 9.3E-06 

2.2E-03 8.4E+OO 2.7E-04 

I 2.2E-03 

RTV = Reference Toxicity Value (mgRgBW/day) 

I 

, 

I 

, 

I 

‘) 1 

I # 

R&d-Wed hawk 
PDE __.- ___._ ll.T!! ._..._.... HQ ..__ 

6.OE-OS 0 OE+O( 

LEE-05 O.OEtO( 

4.OE-06 O.OE+OC 

5.2E-01 . O.OE+O( 

3.4E.03 O.OEtO[ 

I .4E-03 l.lE+OO I .3E-O? 

I 1.3E-03 I 

IIQ = llazard Quotienl (calcu,lafcd hy dividing PDE by R’fV) 



APPENDIX G 

BORING LOGS 



TIlLE:NASWHITING FIELD RI 
LOG al WELL: WHF-14-I BORING NO. 

CLIENTi SOIV NAVY PROJECT NO: 6500-01 

CONTRACTOR: GERAGHTY 6 MILLER DATE STARTED: NA COWLTO: NA 

METHOD: MUD-ROTARY CASE SIZE 4-INCH BORING DIA.: IO-INCH PROTECTION LEVELiD 

TOC ELEV.: 138.73 FT. MONITOR INST.: NA TOT Df’TH: 152.5FT. OFTH TO 8 85.03 FT. 

LOGGED By: NA WELL UEVELOP)IIENT DATE: NA SITE: WHITING Fl:ELD 

2 Y i-1 !J 2 
f * LABORATORYa 9 2 -$ Y SOIL/ROCK DESCRIPTION 

$3 
;: 

% t SAMPLE ID. 3 is ,P BLOWS/B-IN -I 
z ANDCOMMENTS 

ul 
ii! 

t=; i+ 
g ii 3 5: 

SAND-buff fine to coarse sand 

SAND-buff flne to medlum sand w/ same 
orange/yellaw/llght gray clay 

I 

PAGE 1 of WHF-14-l ABBENVIRONMFNTAL iiiEEBWNC. I 



TITLE: Naval Air Statjon Whltlng Fleid 
1 LOG of WELL: WH=-:4-2 BORING NO. 

CLIENT: SOUTHNAVFACENGCOM ( PROJECT NO: 3: PrtASE ::: 

CONTRACTOR: Groundwater Protectlon Inc. 1 DATE STARTED: 3/18!33 COMPLTD: 3:‘::2/5? 

METHOD: MUD ROTARY CASE SIZE: 2” ; SCREEN INT.: IOC-115 i PROTECTION LEVEL: i3 

TOC ELEV.: 145.86 FT. MONITOR INST.: OVA / TOT DPTH: 15FT. j DPTHTO;SSE=7. 

LOGGED BY: W. Colby-George WELL ‘DEVELOPMENT DATE: / SITE: 14 
I 

E 
w 

cL i-: LABORATORYk 
g TV SAMPLE ID. i$ 

SOIL/ROCK OESCRIPTIOK 
AND COMMENTS - v) 

ki lJJ 
-cl? 

i Zontlnued from PAGE 1 3 
a Lo G 

45- 

50- 

55- 

1 

SO- 

Same as above brown and whrte. 

Same as above. 

Same as above. 

Same as above. 

Same as above 

I , SP 

l---r SP 

Same as above - wet. 

:LAY (16”) - purple, soft. SAND - yellow, coarse, 
)ooriy graded. 

CLAYEY SAND and SANDY CLAY (alternating) - grey 
3nd yellow. 

same as above - grey clay, reddtsh brown sand, and 
/ellow sand. 

NO 

NA 

NA 

NA 

NA 

NA 

NC 

PAGE 2 of 14MW2 ABB ENVIRONMENTAL SERVICES. INC. 



TITLE: Naval Atr Station Wniting Field I 
/ LOG of WELL: WHF-14-2 BORING NO. 
I I 

CLIENT: SOUTHNAVFACENGCOM / PROJECT NO: RI “!-IASE IIC 
-0 

CONTRACTOR: Groundwater Protection Inc. ’ DATE STARTED: ?llh/93 COMPLTD: j/22/93 

METHOD: MUD ROTARY CASE SIZE: 2” SCREEN INT.: 100-115 
I 

; PROTECTION LEVEL: C 

TOC ELEV.: 145.66 FT. MONITOR INST.: OVA TOT OPTH: 115FT. BPTH TO s; 95 6 FT. 

LOGGED BY: W. Colby-George WELL DEVELOPMENT DATE: SITE: 14 

!Y & <- 8 u 
E 

2 
$0” a 

s I 
LL c’ LABORATORY= Y &Z SOIL/ROCK OESCRIPTION 
2 iL SAMPLE IO. ?$ 

d 

v) 
8 02 &? 3 5iOWS/6-IN I 

5 
AND COMMENTS 

~ i 
E& =’ 2 

Continued from PAGE 2 YJ L5 ;: 

as--- 

90- 

95- 

OO- 

lO5- 

llO- 

lI5- 

20- 

SAND (Top 2”) - medium. CLAY - reddish with grey 
streaking. 

CLAYEY SAN0 and SANDY CLAY (alternating) - 
yellow and grey. 

SAND (Top 2”) - yellow brown, fine. poorly graaed. 
CLAY (20”) - grey and purple. medium plasttcity. 

Same as above. 

Same as above 
fine. 

SAND - fine. 

Same as above. 

same as aDove. 

wet. CLAY (2”) - ftne to very 

-1- 
SP 

~ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

PAGE 3 of 14MW2 ABB ENVIRONMENTAL SERVICES. INC. 
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